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AjLwv-liJ' op A^wJUJl <LJ Jl Cwvi>t^J cJUaL^Jl 4->Lg-> j 
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_ s jJi o^.jlJ| vLOJl SjjiJl LgJJ-Jj oJl5 jd\ SJ^J-Jl 
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^]\ c^p^j j LjL^JI cjUL jJl cjjrXj Ij jJUJl 
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. CjLo y>z]\ wilXA j ^LvjJlj j-g-U 


<-iyr jLJ y^*->j 

oU Uol jSs I jl OjIj cbjIjJj LjjjL Jm^-JI ijhJ>- jj 

AiUtwi <0)1 i y>- J O-ol jl J tjj-S’USfl oL^iaj jl J ‘j^J^I 

V <uU ^LiJl ^...tj J*>U- «>• ^Ulj >U]lj J^UJl JJjJb JUJj 

****♦♦ 

“JSj t dLi «jjL- ^ ^|5 UI^J tjiij jl^ U J5 JaAJI <i»w?j oJjU- 

-O^j jl J-ol t jl la ■ .t. Il ^jLxj J-OJ ^^^-Ij-^Jl J-x j“* 

•* **• 

A-j >-j 4ill j j-> ^*wS*)L) c)lj ia^JLp y& <1)1^ ^4J&Lo_p| d)Lo-j^l 

ya oLJ^l j ^ J z3j jl Ju*j . 4j>- 3 j L^j Ay >~3 L^j aAs c_3L k+* 
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cjr-^ clrr^JJ w b-6-^ 
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tO J5LSJ1) big bang Jju *LiiJl ^ d ^idl 

4_iUaJl j^bu Jl>zJL> Oj j-^J 0 j-jjj-j] j «/? « *Jl ld&> dld>jj>- d- >-lj 

dl jli! odd?- S/lSdM dJ^2_pli jUadJl ^jS' ixk-^LJl 5 JLjL^JI 

iiiyi .Ju lf Vi ^ jiSn 

^Ij-^Jl ( j^c djJ_*Jl d*. la pli L$ ^ *-o J_>dJ oJUwdJl dlj.S d->-lj 

0 s ui I* p ^ i £ 

complex Ijla^co Lj^dp ld^>- dkpli dddl ^yJl tdLS^Jlj 

* ** i 

i£j-z>- t^-ty i -^blj ol: 4 j jpd-P dLS-* jj-$-k d>d ^JlSI molecule 
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.( \ JSLi) international macromolecules 

t j-~is Jl yp JjLgJl ^yL^-jJl ,»_iJL>~Jl (wjlLSnJ JjjJ 

^p 3 i 

.jL^i^yij |»J->ejJl dijUb 0 Jb ^3 dl dljLJb dJl^Jd 

p p 

l *** _ £ A * * ) ^1 j_£>- Jd dO J-J djb 
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^3 Cd^ljj 4 _LjLa j^p (J^-^ LgJ j->- *Ul t^iiSdi 

doLwol ^-jJdJt dobj (■ jl h * Nl dJUaJfc ^LLb JL*-> . (J Lj>cJ| ^JLpI 
0jd3 ^^Lp ojj>-j^JI ^Ij^JIj j-^L*J! ^y* U-*-* 
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'Uj 15 JjxJLJ Jwo( j_p oLojJ^I o Jla c~*li aJL! 

-V^ j*-> . tO J^w>) oL j JfljJ lj oL J y>JlS <UjIJj 4JU.3 

c « ) g p li l ^ * /g oJj>cj!j c4_Ji|jJt oLjLS^I oJla c*JLJ1 Lv2_»I ^-U 

(T Metazon /*_**>! 4 ^»L p ! jJLLUl ^wL*jl 4 iJl j~^>~ 

f-> 0-°J OIJjJJIj iJUl oLjJ^jJI ( _ 5 kpU jjh^" 

.(Y J&i) ijUiJU iilwVl 


^IjJl oia_pli liL^Vl oJbfe ^j~j^As\\ J yji <^^J>TU Ojj-Lj jJL! 

cReptiles aJ^JI ^ ^Amphibians iJlo^Jl ^ij^ljjJl ^ oJUJL^ 

JM>- jjfc (.Monotreme ^jIjlJI ol^>Jl *J> 

~ ^ £ » ' 

( j-P LSjj-'V CwiiuJ ^1 4-oJjJl oLi ^Jj>w<Jl JbJbJl ^iapli 

♦♦ 

oLJ^/l Lo ^jVl ^lau» ^Jlp oSfl JIjJu ^1 ioJliSl oUI^>Jl 

. . . I j 

o^L) Lgj'y c<uXjjj!jJ| ot j * ^ " )lj oLw? jjiJl oJ-a ojj_>s_L>Jl jJLl 

OjjljLwoJl ^gJLJLs L^-j IjJjlJLj JL-5-S 
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ur^- '^ b cA ‘r^Vv «y lt 31 ° Lj L^c^wa^w^>J 1 ^ ^3 L < > » & ^ 
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JiL^jJl jjJa_> ‘^-fj c cyjy-^^ "^-V ^Lrdy^ - *"^ j^-iiJ 
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y <JL^l!l _ iJUJl o>Ul ^Uw>ij JJ^jLJl Ui JjJ 
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Oij Oy>“ yO (jl jbLoJl y^LoJl -y. £ ) jJL^L ^yLJl lyo^g-il -LaJ 

I jia^J ^^L^>ij ^ybJl 4 . a> y^l! yjJl Jb-j L^PJCbl 4 il y>- Cb-^Jl 
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. [AA . A A oL,Vl tJ-Jl ojj^] ^ jdjVi’ bv^lJ bfl Tjjl £,1 



0*3 V^l y> tiyJlj S *_jL4J| 0*333 o* l _jj«Jb5l jl JUj 

oL^Jl Ij-L>^j L> jLJj ^1 tv_jL~^Jl 
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j-J*JI <^-A^ LlljJ JiLu- jJl jJL ijUJl)) Ijl-o *«£pLo 

( j^Jjjl!Ij c_jwi5sJl j ^L*Jl IjwLos^lpIj aJwo3 lJL^I I j-^jLj <■ JaJaLJl j 

Jj-> ^JLLJ V J V^' ^ Jl IjUJ U5 jL>L 

^ .SwULJl obbJJ Mj v_-o^l JLptj-ii jLipI J 

<W-Jl <OjP Lg-i| . <tL>Jl j jJ AjwL^aJl p^^Llwm-U L^-wvJ>tJ 4jL*J|j 
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oLw>j ^-J_ — 51 ^J| c_,l>. ^1 oll^Jl Sji^ jLJl jlPsI \_« 
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l-fcG-^d Jr° cJ^ ®' jLl j*-AjLpI ^JbJl <wjLi ( ya jJl5J| 

6 J*J ^1 J Jj Jlj c L g JL ^j ^yaj LgJ^a Waj JL) Jl 

iJL^JI Lj_*Jl oL^jl?xLI ol jLl oj>sL>I LJJl! .^L ^JuSj *Li Lg^a 
La.L^j l^i Jj LgjLp j LgL J ojuu J t^jlj JiJ Lp^jJI V ^L]>J 

JJ> LL ^4jLH Lf^a o-pLai o-pLl juJ .iijuu* JLi L^J^j OjL j 
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w\_«^LjiJl Ja_^» ^Jl IwLa k_LL-Jl ^ A -* J» jl L. 

Ls-^*3 La» LLLpLI s — j AJs-P C aL-3 ^j_^>-Ljj ^JwjJUj 4 4^www«) L>- i 

oLLlj ^ {J? <j~*-*~i 
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.^LLJl JL»I ^Ij 


UC ^Ll tp-Js-jJl jjj^l j^pli? jp 0 ^ Owa>t^j jlJ 

4 Wd Jr^ ^ ^Jr* ^ 4-L^Laj| ^jJaJ jJ» ijli ^ Lj^jJI ^ 4j 

^ CL^ C J-SL jJ ^1 ^brjSflj jj-pUaJl j^g-J Lli Sfl 

•Jh^^j j'3^'j 0, JJ * (( 'j-^ 

. j-b^yiS' ULj t J N ^JlH ^IjlSLi LJlp LJp Jiiii j jpUJI Lol 



Jii jl5 U. 
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wJl lX_fls c5"H Lvw^L*/ 5 ^ -X«^3 

IjS <3'^'j Ji*j Jj-^r ir* (_sV ^ A>Up1 ^ 41 

f, ^ — <z 

.O^IJb-l J 4 jL> 1 ^P ^ La * ll 4^3 1 4XXo 

clr^J ^^oLJlj ^J^>*_LJlj 

jJL<JI aJsjI jJIj 4^>- jjJl 4i*)b*Jl ^^Ip ^^xJlj ^ ^(wXpI 

£. 

b)l wX*j 4^o^L^j| I^A^j>- XJt) . ^jJ wL-*Jl 

^vslp ^ ^ J 4 J^rj j5^Jl ^ o^g-sl 

Ijjci! JlHJ .J^JJJIj jjiaxJl j-m 2 -p 'J* j t u5 iJL*Jlj 

*4 ♦♦ ** ♦* 

^jJl i^jUa>Jl j jJaxJ l ^ s — ^bjo N oULxJl j ol ^ ^ j. ^^^Xp^xJI 

,^?jLjCoj J^jJllI JL>-j jlSol £* Oa-Xidl ojlS^I ^IXo 

i ^a l,^j ^ws_a» o^ a^-U j LaJl^-j L« a_^U g-$l -XiJ 

uf 

. Ajj JJ Ij A^ulj A^ijjil ^3 A^3*)\-^Nl bjL*-oX>t^ ( j r &*J 1^5 jJJ 
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aJlLs^<JI jt-^jbjJijj *-£jl JJiX*_4 jjbj OjjXX> a 15 I-X& jv-gJ ^ 1 -* ■ i - i i - » A . ■* ! * ■ * b)l X_*j 

^L>JNl o ^3 j_oJj j*-^LaOj Lftj-Pjj k^^LaJI 

.4^jJl>c^J| aJUaII j^J J^P ^ 4*-Ji*Jl ‘U^Nl oUJl 

jiL^ jL-JNI d\ 0 ^-j-j Jali-sJuJl ^jL^aJl (i-& ^J-3 £-jj-> b)l X_*_; 
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C ^J«waJl ^ A^jfclxu ioljb oLjLS* ^0 Ai^L^Jl J^> ji? ^ LU ji oUj-L>=-<Jl 


f, 

^L^JI ^ aJLp jL/? L» jU 4? J^iMl Jj * J jjJaXjj j^Xj £~Ij 

tJ^lllSlj ^jljxJL ^jlSbL> dJ-ta X-^-> ^lj ^ tojj-v^Jlj ^-L>cJl JU-^J APjj-^^J 

.[^T _ OA oX'yi i4joljJl o j^*»] ^^3 AjL>c-a-a>> AijI 
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^ IX 'dg\ %. ^ ^ - 'oJ0 1& f\ rZj& 0: «- 'op> £ pp? 

XIj «- 4XX ^ i: 4 J f * c£ZL 

• (j isr^ <_r^ ix?y. — °j) • 4 X>Vl 
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^-A-la-Pj Aj jX_ 3 i^wL>cj>- ^j_>jJl ( j_^3jLjl ^j_> J->s_L<>J I 4 -Nj-A <ijl Ss* yi X_iJ 
<o j_5 c^*' j -0 0^° ^ *-* Lo^-S" j->"^ Uj-L>- ^ <jl <lL1_>- 

• 4JJis ( _ 5 ic- ^jjUIj t y>_y<-> All ( _ j 1p ( _ r ~J Ij^j t^^U*- 
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<5jM iijXJ t( *Jk*Jl aJ^JI* ^ jjbJl J\ JUjj <oU^, UUj OJUAJ 
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^y> lLLoJI (JjjJ tl yj jjli*- La ^ A^v .la «Jl aJU ^^JLJj caIjI^JI 


:b»l jjl oUj^L Lb 
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!^J dL j£t N Owb>-j 4 J c^jl>Jl Ji S cJjJliJl i)\ aJ*>L>- Jl>- L^il JujJ 



• £ ^ ^ I c O^-^J J 
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taJ j*: jiuii 

^5 # 3 i^uf £ &s m 

.[vr :v^i 1 ^cj >J 1 ^ 


t)SJ\j 4ju2i 


^^oJj ^r^jLa j-* j^> «L» JjU- -ui JjuJLj 

<1)1 IjJjU- Li' t^ja JwJLaj IjjLi a^j>- a_L>- 1j » ~- ./» j ol LL (£*) 

p, «a> f- 

0 A-& ^j-^Jj tlj->5-Li3 <lj^I L^>Loj> 4 ^_*Jl *LJlp I>-Aj-wPj jt-ft) 


oL^jJl 5^j j-p 


j*Jj cl ^ a 9 oLsj>* 'V o^Lo Ow-4-j oL-S* j_aJI 


ji>Jl \y^j l £S ^jUo Ija>U aD ^>- <_£l Nj oLjy 

** ' «• *♦ •* 

•'jj^d 01 Oja ja I-Xa OjL^-Oj ^ laU c^liJl 

Cy °L ji-j' y=T 'j*L>J ^a O^J 

Jju LftO^P 4j| Jb ^9 ?r 1 g **» j-o c^is” ^ia si oLjI^ji 

♦• v» 

X 1 p 

Ajlu lJj_^j JsjL-jI ^ caIpj L^ie- SL>Jl jj-^j L^aj ^ 

Ls lj^\j>iJi Loljj 1^15” *J3 JOtJo L^JuL 4«J>-Lboj 

o^wXiJlj ^ ^ « g > Lw>» o^jl^t^S cAjjJ-So 

^ £_ ^ I l ^ * * S >j ^ l ^ a 1^3^ l^SSL**> ^ ^ ^ 3 A^w^awO ^ ^ - 1 



4JU 


i ‘lT^’ C ^ ^ ^ -■ -■ 1 r-U-jJl 4 jLv 2J>J ^JjLo-a J-5 v»Xj LgJw 

jJUJl 15 jJUJl jl I^JLxJ lift .5jjJy CJj^cS 


oJ^j 


(1) j5Jl ill < y <UUs^ *_>~b <y ,L°ll!l (_5^i J^^-llj oJ-*-ll v-Jj bLcO JjjJ 

~ ^ ^ * £j 

fJ^ y ^°J olj^JI S5y yj cjlgJlj J-JJl <_JUJ yj coiiJl 

IJlA LgJ*}L>- Jaj2_>tj AjL>«^*> 4^*^oI ^3j tOljL-L&JL 

++ ♦* 

.ol>Vl ylyJl jjSG! 
»♦ 

AXjLp jj ^^j^I Jfl^>gj ^£wDl jijUl y jjlJl Jj UUi L5 

** ♦* 

L5 o->^> yj^ jl yJl 5 yJuJl V J&\ ^IJLSJI L^ Jbj, 

^ ♦* 

. Lg-%9 oLl>cJI cJ LSwiI 

jU>tJlj JLp-Jl p-LJIj *1 j^Jl ^ Jw*buJ ^L^jj *LL>t*_^ LLpo [^S 

++ ♦* 

. \2j\ ^aL <l^i\ y>rLjfja j CjL ^L> t/OJ L--oL>slP 4j y*~ J La J aJjL^JI C^Ua^>t^Jlj 

yj)n jl>cp)Jl yj U--5I y JJ&Jl ^>- bUo *51):. •*-*->. 

«* *♦ ^ ♦• 

yj Jj y iJi- JS yj b-*l~y ojyl yj UjUs^I y y^' 

*4 *4 *4 *♦ 

ijjwa-*JI LjJLS' / y yj sj^IjJ! LJjJI *ly-l y *y»- J5 

** ** . 

l5 | „ 

IJObcoJl JuaJl 1$. •^i i~*i 1 1 *«y^ ^ yj> y ^ <y' 

♦• *♦ £ ♦* 

. [ Y ^ _ Y • jiy/l tOlljlJJl 6 JJ— *] y ^ ,,. g ' 1 ' ^ QC^rO C 5* 


tjliJl JU^ y 4)1 0jO3 ^ydl y y-f L 

»» ** *• ** 

^Jlp UL^>- ^ aJ^A^ - Jj>- ajLT 

j*_L Pj oj^yjJl) I^jJj^oJIj L^-jJ^Jlj L-JaJl ^*jJ-P 

j ./? * * ll j c^iUi pJLj l)1 J-aj .La j-s_Pj Aj ^L wOw^SsJlj (iLvi-p'yi 

ciJJi J-jo .lIL oL^jNI jjIj l3^^j ^Jl jI^jNI JJliSlj 

^ ^ Jj f. 

^Lovju^j c L)lla*.7*ll ^ jL. j LxJl l * * /? > c^a k 

. AjL>Ja-jj j j-s^Ll oUJL j LIj^I ( y^ lIL L« 

^**>LJl j J k 3LJl^ : jLlJl I*La ^ ((JISL^L^ j*JL*J! JL® 

lLs->cJI ( j£' ^jJj>-L«J| j7w2Jl LI j . AjLij-L>t-A 4)1 lI^LT ^>" 

p 

.#yi^-Ul f-UJUJl <-ljj y5b d)l 


U 



;JIS jJb liL- y ^ JaJ I aJLS* j-^-p jj-^j^JI L°l 

f* ut ** 

^J] Lp^-o^w^ ^ j^p! tcLLjiJl ^yo ^cs " 1 j' ir , '>^'J uii”)) 


A_iL?- *_JLp , J 4>l 5,JLi , J «kjl, . ubli d^Jl 




ur*^’ Nl Ilf; .^Ld oJIj ^-jL-jJl ^li (.a^L^MJI 

♦* 

. ft <W2 j jJL N 1jcJw« L ji 

** 

did* Jd-^ d^ 4 -'^ -Ll^'j ^LwaJ^I (dUJl Jf-dll L-l 

•dr* - d^J <1 i_^ 4d^P AlSl 

♦♦ 

(3 j*-Ji_*Jl 4j J^sJLo ^ -s k? *J' ySL>Jl cjLI ^j-p Ow>^Jl 01 

oU 4JL5 jwaj>- ( j-# jU j~>-\ 4-^U <j-*j OJla .j-i5lj <AS 

^ J *cjr^ L a ^j- ) Oj^Jl li-A L$j j->- J j jUt-P^/I 

♦* ** ♦♦ >)■ - v» 

gJuj 4jjjjj 4)1 4Jk~ a* 4~- 4*i?U. ilP IaI^ U5 oL JlJj Li^j 

p p p 

L*)\d- (j-^ <4l>- l^'jjl Ljjjjlj UjUsAjI y> 

** ♦♦ H 

^|5Lxo c_3 j^zi} 0^J-> jJ UoJp pLJl^JI jJS yJlj 

♦♦ 

JLo-*-SL>j <sj *)! N L) 4 J 4 X 5Co 4 JJL& ^-pljwvS? 4_4j L^jLS^J C ^JpJLwvw^ 

J-^I^-«j diil — ^>j 5 j L x» L*j£j>- Lg_J j c<j-4 JU-j-ij 

id^Nl ®(1 )L»-^a j^_jj^J| jv-iL*Jl <JjJL> 

LU5 jua*- ^JUd5l J\ dLd^l J^j U15» ii-S^SlI SJ^Ljl oLN jJL 

jjJljdll oil?- JLaJ» Is-jLdlj .«4^1ip Ip j 4)1 i jj>- j Ip c)jCL*. 

♦♦ ^ 

ULdl Jl*. d J5 Jj d^ll J J^J jj\ L^y 

** ~ I ^ «♦ 

. ({^1>*J^ \j (wJ ys h v />^ dj 

jJ ^ :^li yoj_oJ! j^a^j^JI IJl> y 

(d'i J oij^^ji (^ap-i iiij^i ^1 iiid ji Sj^ji o^jU di u 

Jl^- 4 ^jp ^uJpj aI^p j>-S^>cj 015 yo lol . 4 J 3 0L<>-)^yi j-^dj 4-^-*-^ ajp- 

iV 

^ p 

C*U-UJ| oLLll5d> { J^ xliaj (1) I 4j>t-v2-J ’ 

'w- a ♦* •* 

^ 3 

•V- • 1 d^ ♦ ♦* Jf^jdl JL>^> ^ aJI IjI^jj lo L5 i pj 

W ♦♦ *4 

P P s 

. t*id^jd*Jl oIa ^Ju>->-I^ j \ Lo !«d)l L 


W 



^3 OalSiSl j ^\- » diJ^U 

X p 

^^_Lp ^P ^JwLw^-Jl ^j-^ljJl 4*aL*J ^wvvJj C*5^i 

Jlxj ^ ^x)l oJliSl 4 jCw s^aJ I ^ipj (3-L>Jl ip jj ^1p Ij^JJ^j (1)1 Lw>“jJ^Jlj ^-laJl 

^LlH j^JJlj tJij-Wl J-vi <j-» (Jh^ U-Lr" cr-* 2 ^ 

dLi J 4jpb>J| oLuJli ^ Lgj J^lp U JjJX 9 to^jUJl < j r ^jJc]\j 4_*j|jJl C-J J-Ul] 

• <Lo L i z. <■<■*> 


olj 4 ^Jly? 11 (^J-jL j->-L> 1)1 jjXiJl JL^l 4 \j^~\ 

** *♦ 

# (. . £ 

4jI 4 j y> J* r*^ Olj '• ( jr-*3^' 
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J Lk-J ^ 



JLJ 


— & 3 J 3^*0 

5 = 5 S 

Q> ' — ‘ LoJ Lj^> ji >Q) J-J Lq-luj 
^j-j-3 3J gLqjLaJl^ 3 ^ k,j! 4JLjl3 
J *~~ ‘ < 1 f Lfcj _ L .1.1 A 

o' Q3 1 ^ j JuaJ 

■Sj £ —' x '' l *fl l U-> t H J3_>.3_o 

otj_j Ll-p* j,~.i..it..ui> & 'i — * '3 

i_T^ 3 .» J i 3- 4 " ; t - 1 f 4 -^ 


_ TAO jja^jl ^P ^ JjUl 015 

♦♦ 

Jj> ^ 0™Y 

of #| olJ-fJl 

^ ♦* f* 

aJwSUj *}GjLSj LtfJl_>«_>j U- jJl c-sLia-j ^y>- 

4 # 

0.jO3L) j-<0-> jO t(t IjyS) a\ jj *Ai l-L?- 

.ooLJ (_$l ejJu jOj LS 

p. 

ijLii AjjJiJl oJl& *jP jia «*>jl JjP otU.i J-*j 

ciUaJ cjJlkJ <. 0 Js ^> Jl fo ^ ^jorjp* i>~^' 

<# % 

4j>t_aJw<*J I Lo-S” LoLoj w LwJ4->- ^lwIJ j-S'jJl 

^_a 4_>Lj jJslj 0->l Sj IjI j la «^jl oLS" *-LiJ 

d-JLiSI p-J Jukjj oJLjLJI 

Uauj-Jl f(HVY) fU Graff 

. *L>tj'y i j 

. * p 


^j5Coj jJls* £_jL~JI j jjjJl ( y j^->c-<iJl ^x>-l 

^»Ip Hamm ^>Uj LeuwenHook iJ y* yi jJ jUJUJl 

c-iUaj Ao OoUi ^j>Jl oJjkLJLa a( ^ "IV o) 

♦* ! 

cojLa oJLaUL^Jl o >\jb Lo-a'iAj y c 

^ p 

lljJLj lJL>-l cHart Soeker j-^ 



i_<4 4} (J-J >- r , '-AP-)ll ur® '-^JJ' 5 

♦* w «♦ 

jt-J to3jJ>tkl 4 Ijjj \Jj>- < — UJJ j-j-d t(^j-LoJl OI^^>tJl 

.Iflp-b y j&*~ij <yyJ I jl-b- (3y^> bxp jjkoj 
♦♦ 

01 ! io j-p <0 jkj jOLp j^LiJl j ^ OLp ^LvJl 0 jkl ^^3 c-oLw* jt-j 

£, p 

wO 1 Ci 3 0^0 1 ivO ^OwJ /^J C ^ ^ <0 ' 4«»^£j^-} ^ 3 3 1 

p, ^ 

(H-^'j p-fr-^--* 1 dr^J f-b^-Lp jisJj .j^-Jl li-gJ y>y«-«Jl 

01 j-w>Jl p'liJl jl c-jL^a.i>-N \ 4_J Lo^P IjkkSO ^*0 Swammer Dam ^h y>\ y» 
Iaa ^j_p J7LJO0VI 4j0ajJl IjJl&Uu j*J L>-S* t4-* T ^ajjJLj ^jjjjwoJl 

•u^' ^ L*/i ^ pjj£>\ jiyll *U- yJlj 


wtt> 


yip y, Wolf ^JlSjj -JLJ1 ^LL^51 oUa-Jl oLjJ yj 

♦♦ \ ♦♦ 


4JJ>-I ^i-P ^ c.5^^ 4jjL>tj^ 4JL*0j3 c-J 0/ ? J>- N 1 4 _*_Lq«P OV^£j 

*• 

4JJ>-I ^i«P 00jJl>tj N 4_s^j^Jl dJJJlSj 4jjJwoJl olil J-J>j| 01 ii^-0^9 t^k-JllI 

L« 4, a/?.)^ 0 1 j|jj>- JjJs-kl 01 ^-*->*Jl C_5^ J tlgJO-h ^3 

** ♦• 

[ c-J Ls^ 2J>- 'V L) ^pJ_> 


** 


4_<k_>- CJ 



.r-LLoVl iikJl j*-b 

^»L-v ta >- V yi oAA 01 --Sj^Aj j*J 4J^S\Jj C j-o^l 4 jlJL>cj i_j iljj j*JL*Jl cii^vwol -Li! 
s^Lkp **-P $ 4 XP OuLp 4jLJL>0i OwJb ciUOj 9 c/wJL>0i L>k*j 4 jIAj cIpjIS" HJjA>cJi 

oL^L^o 2 jN I (UYO ^»Lp () j-^L i 3 j-jj 0-*x jj 2 j jj 0L<JL^i c-^OO-iSi 01 ^Jl o j-^a-p 

. Lp^Oj JL*j ^Jl ^3 c!jJj>cj ^1 4jjJj>0| 

♦♦ ♦♦ 

£ 

^LSUl -U^jj oJu&LL« ^ Hertwig 0^^ OAVo) ^>lp ^3 j 

4jj-L>J| £d_^J JLaLO 0^5" 1 4JL> j_<Jl 4 tflaOlj o 4j2-lajJl 

jj3 ^LJLJl cJ j-p Jjl oJJ0-> 0L5s_s c^L2JJl o0-> 

. J^jJl dj\^\ J* (J ~S\j I J5 jj^ jl (jyJl jlj~>Jl 

0/L>c-^ ^jAj Lo-) ^xia 4jjj^oJl ijj^jJl 44wv0lj oTj-SJl L«l 

ai^jj ^5Ui uk: ikJO^. J\ l^LLa] iikj 0L*J>l J^l 01 di^JJ 

• 4^s^2->tk I 4.«/?,) ^**~* 0 ^ 4-fljfl-J Ij 0«^»>Lp ^.-3 ^ g O 1^ 



L>*>L>- y> J5 y yJSL>J! jjJ JLii cJj jju* jj* L^5 j 

clrr^' y> Lrjj (^^) 

Lo-S* t<u*oL ^j-s^Jl yOT yjl U^Jj L^-^jL olyJl 0 *>Lo^>*j L>~&j cyJLLlsLO>j 

y L^j jl^>- Ji ^ iii Lj**j*jJ (Tr) yJi^l jJUJi jli 

4 a/^j yJl doLa y> j S -**• * •'*3 U ^ l^^j>-Lo jJl ^ i j^Uj'yi frliJLj ciyiujJl 

.(^jJl 1^ y Ji. siUS ^ l$jL lUjj (YT) wt^JI 
' ** ** 

^g— * ; «/ ? ] l o_*_jLL ^yol ^1 oLS' I j_SL oL^*-jJ J^-SLJ o Li tc-ij j-*-* j_a Lo^j 

ol Jly>“S/l y> jLy V ^-Ulj to yL>Jl ytjjjlj [^yj-^yj^XJl] 

^ ****** 

^ P 

•^^ < ^ 4^>- }\ji\ yL y ^yj| jly Ow^l5 ye c^LJi y y> OjJ> yLL JjUj 
£-A Jl oLsy J-^J yLoO_>l yo OOLpL^ yy 2 ,} 4y£sJj 

f. *? <J> 

yp i Ju V i ?s yi JjJ? 4 _ix^*j J5 tU-jj (YY 1 ) ^jj ol.^yj ^5 

^ aU- Igi *a> j! LJlp lJuk i«jL5o HaJ JjLLJ! 6 jJ 

?fVl 0 ^L-Vl ^ jl5 >VI ^Jlj 

*• ♦* 

-^\Sj i ^s\ ^ <d^ ^ ^jji Iui y>n }\^y\ aji 

^yJl <tuljjJi o Lfl-ygJ lj 4jllOU* yJl y?l y^lj 4jL/2pl <»^ 2 jliijj 4 jL*-woJ 4jLL/? 
** ♦* 

^\j£j oLSJl J jbj y-dJlj yy*Jlj yjoJl 0 jK to^lJj>-lj 4jjJlj yo 

X ^ p 

.<ibl CjIjI yo 4jl 4j| tOLlysJl yo lLU.} j-^Pj 

yp t_ 5 ^ i? % )L?“ s yi ol ^dlj 4 JJUI ^-LJlp ^yrl ^- 2 J 

4-fliajJlj tJa_L>- I * 0 b ywvj>cJl JLi IJla . L^_g y^L^ J^^Ll>-l 

. 4y-jj 0 U 2 J y ^J| y^Uaj y« 4 J^LojuJ| 4.i.lajJl yfe ^ULa^l 

p ^ 

yo olj^Jl *Lo yxOO^-l yLAl^oNl O0 j> 0> ! JU Jlis ^j^ul y y-> jJl Lai 
yyJOa J-&J 4j Jai >- 0-A3 LSIOj |jjfc> O-PxOOa 1^1 Lo yJL (JLSjj 4 J^~ 

.JaJ^- 0 :^r^J 

i^-Ul UkJ! ^ ^.^Jl jl^iJl ^ U/i ^1 r-LLaS/l UUJli 

J jA> eiU^ i_ 5 ^ .t.t.xlj col a!_4J jJI aLo 

'■<J^3 4 _< 

. [ ^ T* to! y>r_>Jl Oj ^-^* ) ] 4&j % y Ckf 



dybj 


,>« (j^-iVt liL ill -& Ij^ii llii (Jy J ybjji ^ qw jUNl jo ^i 

/y* s ,{' y '’' i''.? -<"?•? 

.[\ . > Ob')!! t jL-J^I 5 jj-*] ^l_Ayi> l*~~* <cLc>x3 a±j>; Aj^*\ Jjdaj 

^l 

jlj-sj>Jt N b jj>- j-o j_Sb <jL*J^/l ol Oj-^'b/l 4 jSM ^ cJ-LoJ 
oJlS* ^iJI *L>-L*Jl oLjiijj ol ^jL*^ Iaaj cb^jj-bl 

*T M 

4jaiajJ l ^S\J j Ob js>- jj* 4.a/?j jJl dUbSj ^ jJwoJl <jl j-^bb c J^jJjJl oJjLw^ 

jt-J <.[\jjS1j> Loi j^J] !wLx_j jJLjjo jJ j! ^ULoO/l 

^ *** 

i^LJ*w3*b/l <uj J abJl cL^_&^Le lg I t AS^-jyj eL&iJLj 

•or^' (i^c—J J-*^' 

W’jj J -L . >. ^ L^'j or*-^. ci y ^ u^' <0^-" Oi^ 1 -! J-*^'-iJ 

*♦ ♦♦ 

cr* f -jfT = Oj j5LJI) Oj J^s> (Y • *) jf- U^iaJj ^IjJJl ^ jLU J* f-JrT Jf- 
J^Ju>Jl 0 i_ -t - yabl b-AwLoJi y& J ^ ^ Cy* 

*o j-5b j cLaL>OL>- JjLojj L^bbojlj La y^j f'Lol ^W^jj-J \ L^j >XJbO ^U-gJNl 

^ ♦♦ 

0 jJ j ^-vbJlj JJL*Jl otb^j J jbJlj ^ydi*Jl jloJlj 

jwLi-i ^^iJl L$j-~*bl o Lb? ^j-^ 5 Oi-b j-z-t'j 

«* ** 

. ol jLJloJL 

♦* 4 

?dL~J^M J-Lio :-U_>^a L> JUi j|§ (Hj-^' S* 

^ a_ ’ tlr^J ^ a -> i>“ ^ )( : 2H Jj-^J 

^>La^il <l>- .»- l-<^j'yi iJJ-L~s ^y> (JjJij jlS - Ij^^ '-<S^ 'j-fe-^' <JLis ®SIjaJI 

4* 

e5^J (Wj^' b^U ^ij ,_^ 0 '-r Ll ' 

V* | 4* ** 

Jd>^' (*y Aijyto J& jJ (>* 1 ^ g c-L>- La ^ y j_bJl Cbj-b>Jl 

r-l^l ^ ^Jl MJL.Vl iikJlj tU>Jl AjtkJl j to_/JLJl iikJLS' 

& 

. Lo ^ 

el jaJI ^JLi L)Ij (eL») t_jUaj (JL>- jJl L)l ^LjI LojAa» oLS^ 

^ <ukjj Jsr^l <-iUai ^ > -ala'i <i)l As-I (J-C- ^ (J i^J t ‘ L ^~ 0 

4* 44 I 44 l 

.b^Jj jLil /wo Jjl ^JjbJl (jJ j^Jl <OjJu>tJIj 01 jill Obj col ^<Jl oUaj 


YY 



f* (■ r 


\ IVY ) ^»Lp ^yo Jjl cJI / OL? Juji U />! j l*5j 

co/jHl i iJajJl HLiHl ^(llVo) ^Ip ^Laj ii j-* jJ o*}Ij jv-j 
^OAV o) ^>Lp J_> J_>tHL> j c j»JLp ^-wobJt O ^JiJl ^3 cH-JuiS! ^JJl ^>j_> 

. [^ULaS/l AjilaJl] v-^U^a^^yi OjJL>-j (_£jJwoJI A^j jJ| ^LoJjI 

l5^ ‘ w '^J" a ~’^ cSjr^ ^lowL>Jlj jw/^I jT/JI l)L5 JJjJ 

CaI)I ^YA-S” l)T j-iJt (1)1 ^-Lpj CaI)I i J-^J /Lp ^Jj CO j^jJl cjJ-s^ 

Cr 0 ^ ‘Jl ^! (j-^A J si I ^ ‘p A> Jj 

♦* l V* 

?4aL>- ji <l j*-JL*ji jL-j^n ojJ 

JjJjJI (j diliSj J^LJl jUtP^I oU cJuol JiaJ 

p 

SL-»I Keit Moore jy> c— 5 jj-wij^Jl , g~- : ; j ^ Jl *LJIp eJulg^- ^ 

cJ a~J' j^' oLi»UJl ^ 

l l?i. ULPl ^SL, jl5 Jjj» ijj^o Jli jJjJ . JUJI 
p_UJ <ui \j £. j pJ c~Sj ^ J\ t(_p!>L^Jl ^LJI j jl Jl ^ ol tj 
f-U ^ ,Jj nj*J.>l JU y.l»~ i)Lj» ^ fj Ui ^ 

^LwoJ-^Ji o j_L*HI oH^j aJ ^jI ^j-o.3 c J_*j ^ j_>- jJl j^JLp /I j-gJs> ji c 

/ <!>! H^p ?Jj^\ ii /HI iiJaj ^UjJI Ju&Li ci/j Ya-UjuJI 

. ((^Ajila > ol jHl pLo ^5 jlj c aJaj />- ^Jl Hliaj 

♦♦ 

Aj jy/3 » -0)1 jlil <^LJLP Ju>“l j J^ o jj_^3jjJl ^jL>-I jH 

ibtH auI ! j ^^3 j /I jjjl>- iaJ Jlii aJIj^J /l-i 0 Jlj-^ 

. [r a vi\ ^y> <, j^jJi ojj^] ^adI jU- (j 4 ^ H 

jlj^L jtH j! ojj-s^j jLj^l j_U- jjj>tj :J-/Hl ^/Jl ajU-U 

?4iii>- 

p p 

jjJ i Ju jij ^SCiJlj ^ c3jL^ J-*J JJ-^ vl^S" JJ— jj jJ' ^br-li 

|jj| 'y -fiilj ! J j-Sj H^jI / Cjvjo ! aJj HLi_J> AiL_p| /I 

IaIjI lj-^j>«^3 jl IjuI cLLjI 'V \~<>S caIjI jjp ^HHI !j_&j cjL^ 1 oH jl 

4^ di o>J' J pi Aj H'” pW' 'jb' o;^ e£/j f 

• r *\ i i L — * o 5 <^1 





rr 



p, p, ^ 

Jljo Lu_o jLs^a_>l ^ 5 j-^ jL*^ j*J(**Jt 4 -J 3 £^>- ^ 

<jl jJSJI cjIjI JJ^wLj ^1 j p- > t j /^_jjJl (JL>- j-^j Lv^-S'LaI^j Lo */? >- oL^ d)l 

<j o~-*-UL> <x*£xl'j <i^' t/ ^ l^' p-o^' 

.^JL*J| IJla j.* LgJ iLli_Jl £_^lj_.Jl ^.3 The developing human I^^JLSI 

! aS I JcS ^3 ^*-‘oL>- J j-^ 5 v — 1 ^l^SvJi \jjt (Ji CjSl ^jwL>cJlj 


* [ T A ajN! ^ t ^Uli Sjj^] ^ ajL*P L*- 1 ^ 




O^ij^J i^- 5 <_s* _/*•“■''■’ t <jcr’ e^' <U A^ crHJ d>Jr~*^ 

** *♦ ♦* 

P- 

t>* cr*-^" <3-*y V- Vj ^ V*’ 1 

4 -<2J^ r !l c_s^ J-^J ^c£y ^ p-d l - J M’' 3 •*n«U^>- y*~a ^ ^L^uJI J-o-JI 

<1)1 pi !? jj>t-Jl <— >L^P Jj-Xo ^xll ^j-^~Jl ^ ' ! L $"^ *6 * ' J-J-ll tOLodJs ajLx« 

' !?ol ,LJ1 . i LS Ute~< Ij.\J 7t«oLs^L o-> 3.2 9 V-oJl OjIjI a-^>eJl , ^ ) 



f 


!?liU 


£<>J>*J ^Jl I ojj-illj J-ill ^J-L>cJl 


*S C-jL>- jIj ^L^JljJl 4-wuJ J& iw-w^-PnJl <—JjZj2j LaU-LP^ .^-vwolwLli A^AiaJl 

> 

yt p. u/ 

4jCsSsjj 4 1 */?">cjJ L^jJu JLoj L^jISj jJUL3 I^JLJLp ^p^\jj aJ|_ j 

*♦ 

Ja-Jw^Jl j!jl>J Ju 'y L>cj>-Ij pLaU! l )j-S^j ^.SJ j ( j_$sJj .L&L>ljj>- 

*♦ 

jlyL ^j-4^ 111 JJr^ ^-M- 5 “j-" </ (Ty^- 

^ Oi j-^>Jl J-idj a)aa» Jjvp io-s^L^JI jjJ-u jjjJLfll 

oJ-«j iJLSo 'y U>-LaJbl 0l>t^JCL«-3 o I jLj>- ^3 c— jj jJ <p^1jJ| <c5CL>^> ^\ 

++ 

^o (jj j^°j ^ a '^ J c[^Liv«i 4-iiaj] 

^j~jo Ij >- jj (TV) Lx_o oTA_SC_^^3 ^ JL«JIj ^jLj'i/l oLo j^o j^o j 

p p 

j%-p jJl ^i-p OL 43 ^ L>-£j15j 4 ijLSjUai^oj J 1 ^ 4 cjLo^-.-*) j^\JI 

. <bl <jl>bMMd 4 [^LLol <Lalaj] ^ % > * * 0 JlS* ^3 l)I ^ 

U^ 3 jJl& C^i ^1^3 ^jU ^1 Ai Q jfl ■> 1 I ^ awjtj 

Morula aJjJI <u^J L*>\^Jl ^ aJli 5’ ?r . .,^> 7 tlJlSOkj t jLxJ'ls 

.(0 ijj^) 
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J-^J' IJ-* 




^AxaaJI y' 

4^j 4 \ ‘^y j^ 

*? ^ < a 1 _> 4 iA \ &j 

* *»V * 
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‘LuiUVl < lA J ajJl 

* C- * 4 '«' * 


— 0 (^JSj &J^LOt 

^Jli«Jl 1 &Jl>»JI 4_iu*-jli*Jl ^JvjJl 5LL3 aL&^Jxj ^il k_jLL£s^'l l^flilijLJ / *i Jl jy» d_Ja_)^_d! ^_5 j-> Julj 

l^Jus AjuvjlieJl A_>lg-*Jl JUXj ^iQll! (l^hj^stj) l^gjuaJ l^j *^JLi i ^ jojuj *. Jl jy> 1JL>- 2 Lljjj9 ^jl^=lscJ! 

^JJ £LjlL>» ^ m JaJu ^jl j.— l-lLj ^ ^^ylll ZygOte ^rLu-o^l aLoLajJl tt. -jluaa^l fcJu^ i^^Jua jjI^jl>- 

j>» cLJiiitJl AujJutJl «LjL>>tjJl ^jo/j aJu-ui ^LJl ITlOrulci w ' m jl j lt !L>- Ij^aufcj) qLoj-S £jj|J3 
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4JLl_*-a I £j*o L>cJ I I L^-L> j_SLj JJw« o LjL>- *bf I 

>1 oL>^-vi .U-^5L^ ^ JL<^I <jjl to^MjJI 

. Ja *J I 
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:t^ - w oLNi ^ Sjj-] J* La fj J>S\ JL^p^/I oLJ ^ 
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Jl (jl J-P oUMl S.L& 

^wJj»J| <uL>- J-* ^jJjSl I oUa^JJl X-» 

. Aj'JJI j 


il (TV) (_^jjw»Jl (jlj^>tJl ^ (jLj ^j v 

J^j oUlj^JI ^ iuJl ^ (o*) jl jL” aiJ 

i^ijL«Jl 4_L«Jl_> (0*) Jl L»a-<-; t[X ^j-^j^ijj^Jl <_>l] ilj-iNt oLLv? 

^31 T \ J~0S>- L$J^ ^ ^ *Y ^J-Jl L5-*r^' 

.x oU^Ji ^jsSfi 
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^jLJl jU t^S/l A-v 2 -»j-J 0jj_^jJl oLfl-s^ L C r I ^ b 
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f'L^j toLJl L)js jJ <_j -^Lj* 

cy °:>lj V/ JoLi oLS* Jl 5 j cLuj jjj ol 

J- 4^23 pU>- j-^oJI dLta ^-Lp Ij oS j tjl*Jlj j-iiJJ Lju>*j 

^ ‘ <y ^LwLAL>tJ| APjjJl qSa oJlj [a ^jSsJj C LLo ^Ipj ^ g i jjlP 
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• tn . rn oi/yi t i.uji i jy A 4&% '$% Z fck * 

J~>- -LJj>cj <UiiaJl jl^l (jJU-j iwjLj'yi l . Jj J^j 

‘ L ^- < ^ oO ^j-^j-tj or-’S! 'Aaj cL^-» J-i> j^Jj 4^; :JUi 
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4_vJL*J 1 UJ tobwail ijjJj'il i_alaJl <ol.i oJjJl y Zjjj ola-v a Jl 
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j tLgJ^> ^yLJ bo j S^J^I cJ-kJl jj> ur Jb->^\ 
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^yli !Jaii ^yZjuj JwJ 4yJ-*Jl 4jlJb>Jl oJ-fc *L>_l*Jl <y^y *-bjJ 
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4JL ^jUJI Jbb^J Jj* j ?! Ja~*u Jyl y*j jlli a} I ^ £ * 0 
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ollliJl $ 4wJa.ll c_4JM o5vJl y JuJl*Jl 4jJl ) j tl> Ji-j Lub^S* i jlS* 
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J J-w* jJl ^1^ *U» 5 J j Jl jL-^l Zj>-\ jl £Zy2>^2^ * j>- wliJ 

^ oJ^lj j-& jJUL**^ <iLzj>~ :aJ Jlii jt-JLvjJlj ojL^Jl Jw^il £ u-Lp jtyjisJl 
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?(( jjj jJ^I jj 4y>c^Jl j J Jlii 
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c^Jjj 4)1 jiL I jS'$\ Si j^Jl Jy- jJl jbp jU tjJ-y j jj^/?l Si j^Jl 
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l> i ^J-^&-d ^-*j3 j o^j 3 l ^ p^-Lj wLx-p 0 1 j-o-Jl j ^_£_> 

£lS ^ o I ^<Jl WJ .Sl^Jl ^ jl oLUij LoJ-p ^pJj Lp IJi&j t j-a^^l 

jjj.} JL*J L_iJ-i]| pU- ISU jj-*Jl L^>-j 

Jrf^' 
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*Lp (J^j-^ "jbp ^P ^Lp l 9 ^jjJl (*L®) ^^p jU jpUo 

-cJlp j ^3 4j^>-jj ^jjJl taj L*l .^JlaJ 4&I j^L (I j^i! 0 ! ^oJl 

LgJL^-P j ^j>J-j LpJ3_P 4J3>- j j s^Liu 43 j^3 ^- 3 ? J. g ^ )! pLi ^3 4ilia_> 

jiL ibl J*^j-!i ol^Jl pU *>Lp lilj) ^^1 3jJj^Jl j j5j^ dUJbj c^uJLpj 
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jl -b* o3 j_>- j^3j oLj o-LpU j^2-*Jl pLJLp l g j Ar^CI ^J| oJLpUjJU 
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Nl Lg-LP ^ws_*Jl ^L>c_>- ^UJ j 4JL>t^_^o 4J»SsJj t^l <bl Jjli>- 

IjAjI pIjlpI j aJI^lpI ^Jlp 4 J 4j>t^>- 0 j^jl 1 ju>_>b^o Ujl^J 

^^Ip ij^jj j^UjI £p UUjI IjatajJ c^U\/l LpJ^ bW- LpLo 

jr* (Jj-^-d jb^-P^/lj C^-jJ->J1 \Xa l ^-\ L J-^b 

j-* 1 (*^-!' 4 jI^ C 4„".4-l3-Pj <i)l IJLa diJ O---JL} 'V I ^4 _*_jL*_^3 j 4JLJ-S' 

^ j_UJ!j j\j^j^1\ oJ^j 4^uJ 4jbl jl ^i>-l L jij-v*dj 
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4jIj oLJt j jlj^c>Jlj jLvJNl ^jJU^ 0 Jj>-j 4 JI ojjL^ oJlJ 

?^UJl IAa (.^Ljj? 4iL>- j\ ^xL> jt-JL*Jl viJJLJl jJlIU oJj>-^ 

^3L^>J1j c^cJl jl bJ 4 J*^\j>- o-Jl i«JI ^>11 ^jL-VU, 
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Mlp 4Jl>t^ <_J jjzs Jt-^lp J-P ^L>JNlj jiSjl 4 jIj Jj^iljj 4 j3LJ|j 
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o-L& OJJlJ JJl! (jL*oNl Jyli*- 4~^jJl ojLfc 

jjjUaj <JL»S1\ JJboJl JL; oO*Jl 

.0wLwc>- e-Li 4 *j l)L*^oN 1 *ol jj £-4 
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LgO Aj^gjyl 4«3 jw\J >1 jj (1 )Lm*j^/I 4JUl L^ J> ' ^ 4*^3 

♦♦ ~ 

( ^r~4>e Jl ^J-p Ol ^JLxJj 4jU>r^w^ ajl*_SC>- o*U ^2> c^Jl^LjlSI jl^_>J 

Lu 4> ^yJI yL^S ! L J-<^JIj ^jl yJ' u-° i_^j4 <-^ 3^-4 

: aj ai 3^ JUi JjVi Oj* ^SAJI 33 frLiJl ^ j^LJl yj ly> 

j^Jl ^j3l ij! j^>tJl 4jjJaJI j i. ^ j t Lj ^ y ...^/l l2ii- 
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<u^> ^JJl Loj>JI JlJI j iUJuj U>- 4*^' *JM\ o*U- Mi 

** ♦* 

o_^Jl 4i\ syrj 4 iJlia-J. <j-«-ij ^Aj>J_*_U 4jL>^ 
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^ JLLUT Lgjli J jliJl <1*4 JJ JJkll ifij 1:1 
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jAi ^£J-J jt-Ji-jJl jJl>eJI . JL-JMI 

H^jLw jjs Jl (j>_pJl ^Uip) jX. jl J J jU? J <. t ^> 
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J \ ^LL r+i C>iy^J\ (J 4 jU <y* 6h^=>j 

[ ^ * 0 ! AjS/ I 


6 J> 




Yl Jj*^i - jvij L-*> ^ ^*J lf£ j/ S-iA® •<— LJjl 

L»t .[>v<\ :oNi ^ c^Mi ijj^l ^ojljuK J Jb5ji jjl jj JT ^/T JJji 

•p-kfrJ' cpJ (‘kiSfi 

p 

oli j-L>e^ I j^JwvSj (jl ^JL>JU! j ^-^CwJaJl ( j^o j-^ Jj L>- J_i! 

^ -- 

4^jJl o J» j J_J o A-jL_o-J bl jj3 | jjC^/Z 3 4J L9Jj 4JLPjj ^3 4J0 1 J-L>- (^jU-yJ a J uJl 

♦♦ ** 1 



oL_w»Jlj ll L^> j jSiu ^1 1~j ji\ ^idSlL 

oliaLtj <_£ JlJ l^lp iL^k ij~^“ '^R p 'j Jg^j' J tiih^o 4-tj i_ijjiaJ \j*yj>“jS- 
c^JUJJlj oL-j^lj r JI^>JLS' L-b oli j_U^ Jl Jj^J jl co*>- 
Lg-3 oLj>- ^ a^oLqj coli o 

^jIjjlSLj j^_L>c_> l)L*^j^II (1)1 iljJLS 

. 4 J I &**<d>-l jJj Lto IjjiL>cj 


<ii 







L^SlI j jUJl j^kU^ 

lM ®^r^' J I L 

v .4 V > _ V ✓ V 


^ / / > , > * / if ^ - >v a. / >*> 1 ^ 

,[0^ _ OA jlkNl c4j«o1jJ! ojj-^-] . ^ ^ jd'* v * c 0 J- 4 J 

nyrj *J 4jJj>- jlPj JL jl <uip jl :Jyl <1)1 ^Ijl (><Jj ‘•'-^ 

♦* . 

^ ^ f. f. 

jli- dJup jloJ *U)j ^0 APJCd J-L>Jl ^ 1 JjJj>- bj-L*>l jlj 

#** s** p. , ^ p p I 

A - /a j L> ^do ^ 0 ^POl (^ 5 ^^ t4A)l ^-L>" U-Laj l)I L)jj • Ai)l 

«♦ 

.frLio t> L_$^» >- r >^> ^s>-^ {/> 

(■ ^S> JjJli*- J <LoL«Jlj ,}L>jJ f-L^Jlp ^y> JJsl >Cj> e jCS <Jl~>-l C.~L^a jJL) 

** ♦* 

J-*- i-*_k>j-^> Jl oL^_^JLj 4)1 J-L^h jj-~-*-d Ij-^j ^ <.^j_*Jl j_« 

£ £ 

dL?-^! oLLv^ ^ ^1 oJjiJl 0 oUj-^j^jj5Ul 

♦♦1 *♦ ♦* 

i}^c>- ^y0 j jiaj^J l J J-S< 2 -*J| J^»P C 5 ^ JiiUxJj C4-o^Li!l 

Iji^SU cob->Jl ^ JJiJl v'j^' 

«♦ 

p 

oJla j jXoLjCj I ^j>-Ij 

c 

( wj ^ jJj jJ lM 

JlJ ^.1 l^jkUjL. jJj ta^lj Mj ta^-lj 

jJl>o ji jj>-^ Mj 4)1 JJ-L^ IJla jV Lfr * «««, /? 7 

. 4 J dJL) oJu>“j 4 JlS* jUJli cUa^-j OlS* 

» ' ^ p 

^Aj>“ 4 4„yfl-J Si (J 1 wLJL^jIj <l)i ^_ 5 -^ 

pj 4 -" iSy^^ 

uf 

-lJj* 1 / &s>%^ jj c. 


it 



l)I I LgJ-p l^iLUi ^Jl Aj j > till oJl^j I j^IS ^jjJJl 

589 ^ p , ** ** 

^ lj^s^>o jJ j^lj t4)l £w> ^ cJlS* L^JLp c~*li ^Jl 

<>^1 V (^J ^ j*Jj (.^jjU^j 

J Ojj>»^-Ju lj^*lj J-Ui p-PjJl ^^JLp j 

. taydo b>o 4J d. ./? ■/?>■ |jjk 




*0 




jlsscVl 

H 


tijiks (' * *) cyM j^jJl L*>U- iJiP ,LUJl jli 

1_>~ **J ^ C A_J l*A_) L^jLs *}{_ L^JLp L^Jwq o jl>-I jJl 

. a1-£>wX^J I dj b 



j-sap y> 'y'-y yj '-j-»^ > - y j lg-LSLi y 1>*>UJI 

♦* •* 

(“j^d L L^-Uj J5CJ ^5b>Jl j^JlbJl LgASjl yJl 4 j^w>J| ^L^Jl 
4 wLS 1!| yl^LiJl J-jlo-JL y2 ^&j>u ^jJl lg-L*j 4A-^L/g«*l j ^l*Jaj! ^ ^ g » 

JUpMIj fl+Jl j^J! y L^J 

^y2lj>7LJ (J^bJl Lg^J cS^SijJl j ob j-U-dl J gjL>*jJ ^IJjVL) y2^2J>cJ Lo L g*AJ 

Cr* *j*r ^ J j-^-*-^ o\ Ujj cUj^^wjCY* _ V) y iJL>Jl ^Jai ^jlyj 

^ S/I c5^ ^ UbJli 4lJU .jl^IjJI y«^LJl y ^ ^ 

.olyJI y ti^fSfl oIj-Ip U^~5j 


^^-iJ *ly-l L)*>\j>J| jl JjL*J| .iliip'yi (1)15 jlSJ 

^iJi (V. -r..) ^ ^UJI Js ^ jui^j^i yUi Ji^j-I 

Ayl^uJl oy^-Vl y y^!l ySUlj jJUJl i<JaP iiowaJl LupI ^Lol c^>Ll$J I 
j: * 4£*^_*Jl _ oLvaxJLj *LJ_*J| IaLwi yJlj c aJL>J| ^~j>- *>bJ yJl iSjJl 

. 0 V j^Jl! 


yJl LgbjU ijj a-Laj»<J| L^L>w^w2-j j Cj L. y3 *J 1 o Jufc 4^,1 jl Ju j 



ojlo Lgjls" j JSCS' a~UJ1 jJll- US . Ig-sUi 4 _ 5 ^j jJ' 

L*>U»- bkj. J«J jij-jj lfr*j-L> L» JS £•-#-> ^-UlS ‘U-JaP 

^sL ^ ^e-\Jsi2 j»_Ji*Jl (jJUJl Lg.,. ^> -J ? .?- U ( _gji>-'Sll aLSp^I 

j| '-" lJ - lp j' UUS ( _r s ^ JL ^ ^ , ' up (*-“*^' 

;0*>LSiJl ^-jJaJj L^U ilUi> ^*-Pj .AjjUs 

La^j^>-jj LgiLS jj-P tig ... <?•; I g •«• J J 

AjjLiJl 

Ails’ p_>c^vJwoJl ^*_pUloJl OjLoJL) 0j_*_s*2^aJl Uj-LaJl oj^ J-A~*-> 

Jjfcia JSUoj Uj>-j l^SCiaj > 

1 g !->-' 'y> 4)1 UJL?- jl <C>L*Jl 

Cp_**A->sJ! y* ywb- (J^ LS* y*^“^ jb>t-P^M L^J - * cr^"^ 

yj( oUjJl*-<JI LgJl yo y^a^Jl < 4-^Jl 0 b> 

\^y>ci clfc^pj £o_~J 15 y° 

U 4^il c>/gp iJll^ jl ^1 Ifo^r y y L^-il>tjj 

JU»-5lj c^\S y>- y* ^J-L> b*_> (*j“^ ^jLjj-^-SvJI jLjJL Jj-^-> 

jl <jl jl <3 y*-^ jl Jr^ (V* ^ybJlS’ j3a->- J-^ 

^ jJlpj olil aJ j oLo jJl*-* y° boy bo y^b^ jJI yb>Jl Oj-^tj Lo-S" • *— U.^ j-y 

Ujli^l yJI 4iy> Lf5^>^ y* ^ a^L^p 

U^Jl ^li: U5 .dUi J** j\ jl BjUjJI jl jl 

y° bo y oljL^Jlj oUASbij a L ^ ^Ji 

** ** ^ ^ 

4^bw<Jl ^J^jJI tobjjjui ^1 Lg-o^r yi3 J-^ 1 cr^ 

ol ~^lL& J^i Sj J^J JL^Nlj 4-^gJJlj cjlj.^ JJLS 

yo ^_pjJo j y_ljj ^LJcj*>LS a a a, 4-J_>cJl L^-S* . jj-o^l 

y>-j <J ja\s\ \ J Cji o j5*lJJU 4 Jl>JI o wLa Wtf a>o .oLiJl j aIASGI 

3^ bg-i^j c^^Jl jlj-^ ^-dbg_j 

ob-vjNI 4 ,a.v?. >Z*S> j^JL^o yJl 

,<Ull (jU>>L~~i .^>l^ttJl ^y> 1-iUS JZ^J ••• J <pl^J 








4-^XjiJl JuvaAjJ < ,•? *_] 1 ^ ^«Lp ^ J ^ ' ^^3 
jJLiJl I tfi * a* *«v-J I UiJl jlj^l ^ jLi^)/L jU, c^j^5U)!l 

y ** 

»< 

.oJjiJl 4 j Lo.,^^, «/?.7j 

frll^j JsU^i L^j^a] J5L- ^ja aJjLJJ ^L*Jl J5^Jl * — iJLo 

«-LL^j (_$ji>-'y I 4h>L>ta ~t>jJ*^0 Si JJ ( y^j jJj>JI aULJJl ^PwL; IJt>- (3-^j 

•(Wj Hj ^ j^Jl) jJ; £jy 

*♦ 

^ P ^ 

jLfAt 5" t[ljj>- <uLSi Sj^j>-I] c-> L ., ^« Jl ^-^a JjJuJI ^ j 

i^wJl a5^JJIj <L*jjJl oLww^>Jlj Golgi apparatus j_p 

** 

^ j j-s^Jl) mitochondria ajjJJjSL^JIj ajjJu^SDI oU™>Jl j LL^JI J^ 3 

.( w _ n _ 


^jj-^. tSy^ »'_y La^j-* <>* W* j' V^=J' j ^ j 

44 

.^wdl J ^ty j\ Zy J* 

44 

J*> 

(J-^ ^ 1- J-** J~* J ( £ *0 ls^~^ 

** 44 44 

iJ! jjJ I ‘U^JVl o yLJ J l oL~>Jl oJla 

• yil olw > JiiU; ^ cjaJI -.Mi ^ .LSlI Jl .l/ill ^ l*U, 

s' 

yf f- 

(jlj-~AtJ <L>eJLLa <Lv2j^J <1)L~«*j^I A-a?l <1)^5 c_ij ^Jta I a S 

^ IASa j cS^JLp O-A jUS £jli ( y?J± J\ iikJl t ...S-.T cfJJi 

J> L^UJl oJla Ails’ •W>" ^li- AjJj cr^ u~^’ t/ La-5^ 

3 ^ f _ XV * ) f-UJl ^Lp (_£AJ! ^SL^w-^Jl L^*-S I g * - » La 

** *• *. 

j ^j^UjJlj ^ij^Jlj <j~rjj-i?f5lj (j~>~^jNl 

^UtJlj Ojj^SJlj jjKJlj _LJ->J!j jji-ajiJlj ijJlj 

(_5* ®- > J :: rj- a oJAs (jl OjSi ^^o) jjliJlj p^-J^Jlj 

.a^i 

j»-^jJl ‘(»'j-*J' Lr^ b* <jj J (aJ-j 

'-Sj^J WjJJ ,V 



L jUJl oj-ft y* 4_LjLfts .JJL*_i \-^->\Sj ^j^Jj>eJ! y& 

y iaj L*S .A^lxix^Jl f'L^apSll JiiwlS l^P U^J lg-*^*j £o £-<^duj 

f-^' J> t '-fr! ^ <lP > <>J > ,J d^ C5® 

,s* I 'rtJ J -’ >^-)' J cOjLjzjJl . J — wJlj 



Ij 1*1 




sJjl 


. I 1. 1 A»3 

ol/ pfci IfJi^jj V5Li <uJ> ^J^JI II* t». 

tr ^>Jl L^U-J *UlpI ol5 ^Jl *5^1 ^ ^^^w-S/Nl JJLj *I^JI fjJl 

£- ♦ ^ 

A j-^ £jl>- 4 j>- jJajJ ^->c_jaJl wLww^jl ^jIj jIp LgJ~« J3 -Ijj 

ojJi ^ ^ .. Ja *Jl ^UJl U>L^ L*j yyy<J\j ypS s i\ U*S ,j«i jJl 

^2j>tlj Lo y JL>Jl jJUJiSj » o*>\ */3 *Jl <th js>rSj' J^Lv^oNlj ^^LJL^I 

iJlS* Ay AilS 1 p-^J! 
oJub ciSLiJ ..UpMIj a*i~jNI y J j\ f Ui*)l y 

** i ** 

y>Sn U*U- Jaj ?4~?Jl (*— >■ (dl oi^j ‘-IIj jd j-^j 

oJl^J CUpU^jU Ljl>Jl o Jjfc JJL*j Jj&j y ^1 ^\ y 


j\ < 4 j jL^ 2_*JI y jl pLojJl y j\ ^j-oJl oLii y C-olS Ay* AilS 

V* s Vi »■ ♦* ** 





4_!t>j>- Jj>- ^JLiJl J^JLaJl jl ^1 IpLo aJj>- ^j-*lj^M 

^lJb)M lJub Ajj 

oJu>“lj 4_Jl>* y> O-i-SjlJ ^Jl y* 4-LjL^J| 0~LgJ l— A-j T 

*♦ 

JjLojJl ^ jl jfJl ital-A ^_Lp 03 ^wLx-O ^..^-»sA> I (j^ A-«v2_>c -» 

A^wJ? ^ ^Jl oIjjj-<JI jl LJlP ^^yLiijJl j \j 

I ♦• •• 

? aJlS IJlA ^Jo (wjv$\3 ^isLS L)jl>Jl ^ Owb^lj AjaIl>t*Jl 4j 

W p, 

j^Ip -^Jd jct^ 4* 'I* ^rd' 


oy^il 4 I d 4^J| fcX\ 2 y\ bjtt\ K\ > 

.[Ti c^Jl Sj ^] 4^-' ij' t^>V5 

Oj^Jlj ,^JI iJU J 4-aUi* j^L (Y-) ol^L 

jl jlwap jji ,yj |*-pUx* I 4 I 0 U ^ ^Ui> jl 

La JJ L^Jl5jji ^5 4_L)LjLo^ *>./?./? >r '.~ a OjLp t _dl ^1 


> .1 rr >< > 


-rf > , < rr 


0 ^ 



‘—J-iSi jl ?JLidl aJUI j JJI jijj jl J wvj5j <y 

^o^>cjJ ^2-4-ilJlj jl ?4jj^ojJl 

*♦ *♦ 

i b 4 J fjk J' iibkjl *UJ>U JJ Jj JA iLJl 

:?U^o W~J6 t jl jUpjJlj iPj Jl, ^jJI jU 


vS * 




rc .“ Mi - «i i« - n » ?\' -*7" \ y ' *' 

L i • 4j jl t4_ou>Ol cJjIp 4jO 



. / 

Jj 


oLkjjjjfl 4_Jj>JI <_£ y^Ji Jlp ‘UkJajJl 4_Jj/l SjJjjJl Jd>sjJ Lk5^ 

AiUaJl JJ oljLJl Oj^J cr ^jL5 tiitf ijjaJl oLJu_*JL *yu jA 

obJj^Jl^ tjy-'i Uz- J* ^l!lj <ul>- JSD 4 jjJ ^1 j-oJl ^1/2 Jj 

jj-rjSUjJl JL-j jjAjJlj jJ^JJlj 

dr 4 J^~“d ^ bj J _p"j l s*'^ a ^ j'^j-'r-*’ j' bj 

^jj jr 4 ('/- Ao - '/- v *) 4-SAiwO P t^Owl l 

[V* AjN 1 t*U\'l 0 J J-^1 ^ *.Ia^ 

L)l jlwb>«Jl l~bgJ *Xj N jLS" Lo^S” t 4,i?.i_>T^j jl J_>- j d^ r o 4 J Jb 'V jLS" 1 jj 

o^Li cLUjJ .Oj^j j \ aJj>xJI 0^ ^LJiJ LajULo 

^Lis-p J->-!.i aJ^JI o L */? pj oil jSL« jl L*J j 4j L>W^ O^SL>- 

Jl l*l^b ^ JULJI ^Jl 4^wL?o^Ji La ^-v^Llpj La^L>5 
^i_ji j <_^i jl j^<bb*fL>j 4 j^L>o aJj>xJI jl L<*jj L^-jU- 

J-J oLS' |JJ yg. ]l C^i j - 4 A-blJLiJl 

4jLi> *Ut9 t^uL»jJl j-jU Jp <d jd>- j >SyiP~ J-^ dr 4 LJ-'J 

P P ^ 

. jU^i'L wL>“L V >L&.-Lo <UMv^g3J 9 

4 * « *♦ 44 V 

<lJj>J| J5li^ J5 <Lol5sJl 4J^_>Jl <i)l ol_>T jju oSlI a j-ibx 

c IS" ( j-*»IjJI L^J s.,.,^,: Jg ,*!>.> a JiSLbu UjIjlp- j L^_jJ^j>-I c_^J 
L^-s. 9 /».^la aJI ^JL>Jl L&J jJi ^\ 4_> j-^>Jl aLoLwo-^SLJl oLwL^-^Jl ^3 

' *♦ ji »* 

^ 4M 

(J Cr~~i J dr 4 i-s^" b-4 3 ‘•L^Xj^JwaJ 

bjl^Jl 



'Sulall 


* 1 


_ \ 


X \ * ) — } ( \ 1 ) ^J-P 4 JL^L<iwoJ 'V 4 I Jj>- J 

u/ 

\ r & L^Jw* lSs ^\ jJl o5 jSJ Uiiy j^i viUi 

p 

5-> oiw 4 -Jlp U5 toLL^jiJlj a^jlSI ^ ojjU^ 

jj^-j l» oLLuj^JI o JwA ^o . <L> ^Swj oLwJjjj 4jaJj^0 JlSwJI 4-^JaJU^o 

l5 ^ ^5-^ LjAfi L* c ^-UJl J^ - '* 5 ^ U-^J 4 ^2— J( Jji 

• ( \ 0 j \ £ l)Ljj ^l) <U^j>- ^rlg * m 1 1 


JJ^-! 


4»> 


^-o-a*o Olj-o-JlS 4-^-oj <UJwO^ jJl ^51 0«-X-^ {> jJSj 

Jl ^LJij *U 15 UiJl JgUJ i^L-Vlj ol^Jl ^IjJI 

Jl 4 ->j_v 2 j*J| j! j_oJlj 4 jjJlS\Jlj a ^wwvLj jJlj a J-O ^s<aJlS P'LJL 



- U - dj^lA 


i^J ^~*» mi ll cLj^^£i=> LpjLjLjjjN. ^Jbu £LjljLlj ^ya jLlrtJl >■ ‘ ‘~~'j 1 j t <J JLAJL)l 4 ji.l •>.)! jLL>- ,^)-4 tj-p- 

m ^ 

j^jlC j A < *~~» j^J^a-i-j ■ 1 j < ~~~' J " ^ ljljJj-i Cjl^jjJij l^ilitejui^ ^1 ^=l>»Lj 1*>h» j t i ; i 4-fli^jLLo 

Q $-& iJ l<^r>.gj La^juajtj-j La-^La_i uj ^.jJl-xJl&J Q J ~ ~ a ‘ ^ Q^)^~~' a jlJLaJl ^jt .4 jJ.Tr.ll t^\$ Q-A 


. 4jLl3J 4-Jj jn 







oj^Jl j oL^iLJl J c 

o-L>-j Lg-Lo ^JDI 4-J^Jl j|jL>J £j| ji\ ^3 c_*w^>*-xJl C 4-j2JjL>c-<)J 

c5^ jl*>b>jLa j^J y **~ .j ^Ljlp 4jb nAj>o 4 JI L^_>ll 45 ^L*j^ 

vi 

V>-b j-^j <oj-^j -^1 lSy>S j-g-dJl 0->5 jwL J <uJb ^ 

* ^ fr tf " * 

4-Jj>tJl olb ^>Jl olft jl wL*j Lo ^3 Jlil . {£ j>-\ 7 - I y y* i j^L<J>z^jj 

'£ 

JJl ^i-s^2^Jl JjLwJl ya 4j j,5p 5 j-v^bp j p-Lo ^3 4_>-Lj>*J Lo dial ^j-a 
** *• 

iJlj-JI ^ ^ U3 .oLS" L*>U^ Ja^ 

Ui5 lf»lP» _pj *£j>- ^ Z^jjjJ] jSlj^Jl jl 

*♦ ♦♦ ♦* 

^.Lp Ja.sL>tj Lg->Li 0 L^j5 jj>- y* ^_pjJl ^Lp Lgj5lj t jJJU 4 j>-L>JI 

. L„5*j I 4 . 5 *j ^p Lft~x*-o oLj c^liL^o 



J-Jj'-S’ I y>j oluJjjJl oj_A ^ (jJl^Jl J-Ls -LaJ 


olS 

♦* ♦♦ 

^yJLjJ j olil Mb <1 I olft ^Jlp iaibd j 


L ijlUj IjJ ciJL- oL>^j 

v* 

•bib £cdJl ^Lp ^jjwU JSd 4PjJ-° 


^ f- 


ULwsI j£jo UjIo^ jS- a_UJI ^Jlj ^ il^Jl 

m 

yi 

SjJLiil 0 J_ft jj3 .olj <U>_5L>- 4 . g !| 5*°^ jij 4^y5tla oLojJjj 4-J ^5b>rjJ 
J-5 jJ 3bjl bU . l^j Ja^>r^oJl Ja^ju jjj j-ajVl JaJw2-Sl 4.5 j>J| ^5,.>cJL^ 

Lula! f-LoJl ^^3 La! yi>cA Ob 4 J 5 JI y-~** j-5 ^jj ^jP Ja-w*) jJl lift 

jJ c j5lL j .^UJl o ^ 4Jl>cJl ^L<5bi3 c 43 L5 Ja^» jJl 

^^\>^i«»vv3 1 4»b^tJ I P" La J^S" JJl jl ijL>- Ja-^>x-<Jl Ja-w*(jJl J-5 ^w?l 

d N ^ c ^4lj>cJl Ji^b Jg-^c-ll Ja-MO jJl y* ^Ul 

^ bl 

LjJ>b j <iJl>JI ^jL>- ia^» jJl j.5 j jl <u^_!^ll 4^5L>Jl ll^J 

^3 LUJI d jjd jl l^y\ LdJl od U5 c('/s^) S/ 3 UJL 0 

** i 

.> JiLio v v-L-Vl v^' j^p ^IjiJl 

0 j-^lLoJl jS\ (J*^i»- ^y> t j_Jfcl>o V yij j^y«Jl |j-& AjL 

j*-j-£^P C P-IwL^jI ^J-^I jr>- L^UaL5-0 jv-^->c^JJ I g <aJ J^-t 

.[Permease] j^jJl ^1 ^UUl 



CjLo_»J_jNI 0 .-L-A - 0 - * ■“ 1 

y. y, p- 

l^Ji <^l caJI ^11 I -*- ^jJl la-^Jl US’ J jLx^NLj jeU^M oy oLuJjjJLS’ 

♦* * *4 ^ ^ 

•jc^' >-' (_5^i ^ J ya ^1 J^jl 0 jjfc Jl 2 j ^JlP oyli 

dilgjy> y jJl active transport JpUJI JlioNL JU&NI y* £yJl IJu* y>-~o 

.oLL-^ill y^yyl JSLi ^ UiJ! J^h Sylyu l JS Jilt 

*• 

4-ft ji A-*-s» yo j^SIj I A-Jj>cJ| Lfewlj jJ yJl y>t->- O^S* W L*l 

P £, 

^j-L^Ij c_ 9 2LXXS J>l ^oJl oJ-& £-Lo ji 4 ^*-*-Lj A^ 1 j>*J| ^ AjwU-P t j l ^ 

p 

g-i-ya-^Jt ajJ| oL L& ydl Lg- ++*J2-) aJL_**u jJIjj A_**uJj ^IjJI L^l 

•♦I *♦ •♦ 

y, 

U> ^S>\ L&jIJlp- jsS* ol^lJJL-ol A-JL>cJl J^w*> y iijjL*Jt ^Jl y>=_l! a_o-*-Lj 

y Lg-Jl Lg-^«v 2 ->j ^1 j_^Jl cILa.aa-^- 3 tAJL^jJl ^Ijli^l j! ^ujLs 3 ?^Lj 0 j-Sv-> 

IglUo j 4 j jLJl l g - 0 - g~ - ^ diJ^ wL^j ( \ V Lg_*_biu ^1 Lg_^Jjo 

y 

.L&jl Jj>- AwA; o’ V L ^ 3 LJ I ^ jiaJ jv-> c L^j L i -Ljj^wvjJ 

^ (UJ i$ju ;y>Ji ^UaJi «Ju l^j*^ ^ y yyi U 

J ** j2 

?t L? .~Li ii^*>LJl aJLJjJI ^iLJ'yi ^3 jUjj^ ^JUJ! jJUjJlj J*slS- 

CjUjjJUI oJl* .(W ojj^>) microfilaments 5_JLuJl *LUJ ^^LUljJl 

v* 

P 5* 

l_iLJJ| J ji? ^ ^sS^i I oLLj-LS" LoLjJ 

J^Uj 4jU ^ I L«\ . o Loj y^v^j I Sjc^li 0 ^ j (A * ) JL>-I jJl 

3f 

^ .■y-i^.l^-i^— 1 ' L^tJ 1 1 ^ L^*x^w»^3 I 

y^s^xl! >-<■>. 


^3 ^w^->eJl ^0..^.<Jl C4^l_>cjl aJL^IjJI 4^L>cJ| Aj 

Lg-Co s-jyj Ajj>^iJl j^cs* JlS" 3 jiaj a»^JLmw C 3 I 3 cjL LajIjl>- 

*♦ 

yo oL^SLJl J jj^Lw* dJUJbj caJLJUjuJI ol^l!l yo yoliGl jubdi 

yJl_>Jl yJ yJL>Jl ^1 Aj^siJl iJLJl 3lj„<Jlj j^p LjJI jy-^ 0j^ 

j-SwJl I c5"^ Ij-A ^Lg_>3 ya 

.Aju>t^J| a^L» aAIo IajI /*-p ^ Jlp 0 ^ ^L>txJl . j> 3 ^>- a^Jl 


01 



uj 

Lv2-*j L 4J2-J y 3 ^jU \ IJl^j 

.aJLjLjuJI Ap^jVl 4 ^,-pLu 


oUj^)jj_gJl ^a_^J J^L>- yJz~xS J_*~*_> La oL^-SLwJl oi_A j_a 

4j*^1J|j <w^>-^Jl ^Lp aJj>J| (j>LJl ‘Cs^y 

. 43 ^ ijjflJl oU^JJ ^j^Ul iSUaJl jj\j U>JI oLiL. 


^ ^LLp 4^jJj^jJj <w«5yj ^jjJl IwLa 

yj 

aJjJI j->cjJl I J-& ^^-Lp ^L (jl j_SLo-j V ^JJl ( jJ->Jlj ^ „ o, ygjJl Lpjj 
jlj L^j-v£l>- <j-^ u^° ^yLiJj jl J; jjLp JiLlL JUSLIj 

4jj-P>-J LjL^sS * j LoL>J^ ^LL*Jl iwLft l$j ^ jJL 1 (JL^-pVl 

t>* L*Jj>-jj" jl i]jOJ Mj J-iX 'y ^Ij l$x» Jixx (_yL p jwUij 

♦♦ v* 

! ,^4*1 Ig ...dt 

!<jNI <. j-ojiJi 0 jy-^\ jjlL ^liL Ul_ ^ 


[AA :^| 4 J<dl i jyM ] J Jill ILtfl 4b\ 


c 4 . 


* * / s 

J , _LI ^ 




y 
** ^ 


[V I AjS/ I Ja OJ^l '^jAiL- (1 )L*E^wwv3 


:Cell coat c^jlstll ualajwJl - T 

*w 0 4-^L>tJl *LJL-*j L * ->*■ ~ L ^5v^-a> 9 _ 5_JJO L - 4-JwJ? 9 yj (OLo <ajfc 

*♦ • •• •*-/ *• •♦_/ •> »* -^ _>• ^ / 

.aL^UJ LoLJl a! 1 >J| ^ 1 p Ja3l>ej ^JJl l ^jUJl 


rj' J-^X Oj><J iwiiajoJl IX*. jX 

L^jl5j L*>UJ! J> jXJ ^ j ?j ~— *->' ( ^ * * j ^ * * ) 

♦♦ ♦♦ 1 

:^i ^ Jj^x _JI JISLJl ^1 U! .iJL^ oLUj 


♦♦ 

♦ ♦* 


Jl £> j^Jl ^X>tJl ( _jJ-C- 4^>c_*Jl 4 jjX ^-iiajt-<JI CJlJ^wa 

.^X^JI U^JI jlxJ i*5b iy 


OV 





J _p*j U5 .jj-L^ljjJlj jjdJjjjJLgJl oL->jJNl islSU <--*>*-£■ 

*[±J> J\ 5jjL*Jl <Lj ^-*JI oLoJ^Jl J j-o? j Oj^ o. 5 , la .*o>Jl 

J^adj <uli i<bLlj Ji ^JL~Jl { ys^s>Ji\j *4^' 

%r i i*, - 

o J^S 4j jJj>- oL?^- 5->505 ^L>coNl 1 jjfci 4J ojjL^Jl lo^^LsxJlo 


** . ^ 




aL*>tJl ^3 (_£ jJu>Jl JjLwJl aLjI a1aJ_<JI a j^UaJl a.L& Jj? 

vT ** 

U j c Ula ^y> \^J2 ju ^Jlp jJI 4^JaJl ob L*>\j>Jl 

-L*j *.. dlg *-a aj-vaj Aj^Swi oU-JJjJ ^ <UjI>cj 

1^5 Lai ^ V-o>Jl U^Jl Lljj ^ L*>UJl i]>o- OjUJl Uu» 

♦* y 

j^li ojJuL Lgo Lgol jil /%-P ilp-lo Lg-^3 5-Jj^l 

c- L zjjc - ' ^L» ri Li>-N oJla . 4-s-oL>w5 5j jJj>- oL*-<>->^o 

jlJj ol ojUL Sj >- I l>-LgJ 

?oljJ-SJlj 5-o*S5>Jlj ^JL j*-Ap jiri^ ^ ?5i^Lv2-« 

j j*JIp tciLLJl JJJU jL>o| 

ioli j-L>t-<Jl is IS” ^9j l)L-oNI oLU^ 


/ a<^ *-* * p s* 
. c - a - • • 




.[IT :«/yi c>U s^] ^6>J>5 <i& J* V 








OUJI 


p 

oLjj jJIj oL _^5LJl J^'j ^La' JjLJt 1-L& 

^ p ^ I 

4»*_L>eJ| d-^Lw o^P^ iA^JL-vO (Jj-J5w\Jl Ital-A ^ l»-L>- 

. 4-^du>c-<Jl 5olJ-«Jl ^1 voJl ,v 





oli 


JJ 


I *j>Jl j j j y (*/*^ * ) ^UJl JiSjju >l*Jl 

i^uUJl Ojw 4Jj^ yj c(/.^0 oL^SLJlj oLjj^jJl jL>do 

.[f* :V^I <*UVl Sj^] ,UI y L^Lcs^^ 

i Kb i^UJl ajLlJj^j L*>UJ| jj> J5G :ob-Jj^Jl 

4**®i J (^* • •) ^ £jl^‘ 3^ 

— ^j^'j (IrtrTJJ-^'j jj-;^5Jl ^ ^j'j i^JI k-kltl; 

jj_ r L«Jl ^ UaJp kjj V y A^Vl ^L^Vl iU*Jl ^J^JI 
fj*> .Peptid band ik!^ a^J^ ^ j ^ 

(jkU^Vlj oL^pVl J!*>- L l*;LJ js_ aJU- J5 

•A~U*Jl ^JZ Ajj->J! oLLok! Ails' t _ # ip jlg...,-j ^ylil A-OjJl 

~ V* 

oJ-A \_>a jj jjjjJl kjLj_> J *Jl ^— ■■» *S jJ ^ Jl 1 1 >*. » 


^^r33^ c 5 ^i ^^i-P <Jj>Jli . LgjjU ijj L^UJl 

c ut^j-r*-^J y^^ ^ ^Lp oj^li 4^Lwol ^Jlj 

4.^-l^tj L^U oL_i^aJl U! . I o j*S <u~Jj L ^3 Jk>tj IJU 

jjkJjj-A y <U^-L>- y~->JJ ^Jj yj| 4-Jjjdl S JjJlj cOlJjJU^-fJl ^Jl 

. Ij51aj ••• ^jjjj^jLili i>-l>tj y~3jyl^l 

^ (j£^-AAA»j| WW^r_ll ^^3 Vi yj^^l 3J-P jl j*_Pj ^^-Lpj 

LoL^j tLl^- J yJl JjLwJj jJl 3JLP jl VJ l( \oa$ 

** ✓ 
yi 

♦ p pi 

y-^J 3* ^ '* 3 J^y^'3 L^Jk> Ji5^XJo to J 4 j Jl>o^ I o ^/ LS" 

• ciUi ^-i-j 

f. f. J i 

jl I 4 J Jj V JU-P 1 ^ ^yj oLjj^jJl oJla j 

** ♦♦ 

ijJI heme ^1 3iU5 c ^ y>-l ^l^ 4 -X>eJo 
0 JjJl Oy>jjJb bo> tASLiJ ^Jj-jjIpj ^ jliil Jb>tJo (_>JbJl 2 j~}\j t[j>jjl 

.1 iskj ...aJjjJI 



N Lu vUJl jl~u J dy*^\ J-^' ^ 

** v* \ i>> 

. Ifijj o* (/-A*) ^y>- J^~“d <_?-^' «-UJIj 

♦♦ 

(^JJ! J^lj *c sy^ jrA O* Oj-*-J-li ^jr 3 

♦* ** ♦♦ 

p 

4jjjjLa>jj2J| Jj-^JlJI oijfc y* . <Ll* jJl I y* <lj\yy>- Aj^AIj 


t>° ° 3 J ^ ' - 0 k^CJI 


p p . 

jLili ty-*j —r^. y* 

^L5 \_0 ^ -J A.-./ 3 l_^~ jl y* Ss*^Jsj ^wUl c ^J lS" 

ll ^3 yH\ Igju j anucopoly saccharides iJ^U^JI IoJjCUjI 

.glycoproteins SyJjjJi ol^SbJl ^kxJ 


<y L^S 1 jy^'j jy^' j* 

yJl <y Jr^ Vt^y 

. t)*>U*Jlj a^^cJI oLLpLijJI y ^&>Cj yJl yl jjJI <ugJN! o y~Jl 

^Jlp o y*S^> lyU L° <lJI>- ya ^-^ba^l bJ jl b| 

L)*lA->tJl ^ykjy^y ^y ^j^>-^<Jl od-& • JJ"^ 

aJ-JL/? tw-wwvJu i^\^y^-y Lo-^jLs ^^wwJtSvJl^ ^ y.5 y/2 )l bi ^-j cA-JIp 

bj->^Jlj Oy^JJ^rfr^ caJjJI Jb-b 

J y>-^>*Jlj jj-L£Jlj jj-^j-^J 




f. 

LULj i<Lj>-y * Jl A_L>tJLSl ^j-^^Ljj-JI A-*-L>tJl 3j\y** J-bo-J ba 

ij!j_Jj| oJla k-^Ajj . ^ j *,a i 1 o^ jLi aJjJI ^jU- ^Lv^-Jl 
L*Jlj Awy^ Jl l ^ 1>0 Ui? JW^J 5 - 1 4jdll>c*<>J I L)*)\j>Jl A-^J A-J^_P ^3 L«L& 
(j I- ^ a l->rjj tA-Jj>Jl ‘W? aj>~j^ ^y oljjj^SCJlj oli-^^jiJl /^-5 n->«-^> 

V* l 

.L^ol^oj aJL>J| AJCsd?J L<U 4 jLj Jo^jJl (1) jljj 

iJi^Jl /» *i*>L Ji-b cr^' [iiyjJl oj-^Sjl] oLws-*Jl L«l 

4jj JL3 ^ • i wL^— AJOl > o j-K&y* *»— I 



iM 

i-aJl cOll*a*Jl a-L* * — i 5 U sj * j./>.\\ .k-JL^J 

• /jSvsl L« jL^aXP'-Vlj Is. t'I olpl jA 

:4j 4j^jj^JUyi 4^nmll — £ 

^Ll ^3 iiljpa iSJb iSLj- ^ 

** jj ♦* 

^ ^■ ^ ■■‘ • >l (j- 0 Lgj>»Ja^> <jl <uij><Jl J LgJl 

(a^JjiJl ^ jU^Nl oil iS-^>~l ojjtj) Ll*^ (t *) ^Jljj^ 

♦♦ 

.(Wj n otj^i) 

JJjj i^_*_Lx 5 ol^jJl jlwL>- ^Lp a5v^jJI 0wL^J 4^oL>J! jjIjjJI 
.oljJlj <uUJl (j-J tl^Jljjj aJjJI Ja^jJl 

H 

^ p 

L^j JjN ^ lj->~ o^^S' aSw^JI o*i»A IP 

4^jj>s-<>Jl 4 JNI *L*-L*Jl La ^jlpI IJJ I 4 JJJI v djUij ^0 ^5*Vl pj->JLj 

.(motor of the cell) iJULU 

oL^SLJtj oLJj^JIS' U^U i^L-Vl al^JI Jo 4^^wwJl o*La ^ ^oJL) 

.iLLokJl oUjyNij 0 j-ajJI j 

y 4 fL>- ^ j-°j *LJjl j-s^Llp 4^>-Lo>e_j L> 4^3 j*)L>j J u^/l <lSwzJI Jl>-L> 

Sj-JlSvJI yL>j>cJl J**o2j j-# ( /jo3 Lo 4_Jl>*JI J j-j* 

oLwJj^Jt 4^v2-xJl oJlA 4j>*JUj Lo j*_aI j jJi 
.Jjy^J^Jlj phospholipids Ajjji^jiJl Oj-ajJIj 

<s 

L)LCo Lg-l*o Oj^Co yJl ^U^L^Vl oLJUl ,_A $\ oJlA 0 1 Lo j 

+* *4 

/CiVL 4 -wL>bJ| l— A ^7 LoJU^P I . .... £ bL.} \\ h I ^ ^ U a ^ ll lias Lai**, /M 0 111 


£ 


LoVi Ula 


I ^ a A 1 


j^sj>J\ M JbJl J ^^JLp ^jdl L%LJ .LgJL^iiJ ^>J' 

^LL?jJl ( j-o o^jJlj Jw*o Lg-Jb j>J 5. 

(^5^1 C C-«-ws-b>xJ I Ja a 7 9 4-^oL>tjJl oJjJl Jj-o ^ 

•/ ^r>*J <*-£■ )Lp>- 9 io) \*>L Jl 4 j>-L 



* I ** * 


«LLlAJ u_LjLjl 





K^iA\ 

% 

j JjV I 


<Llaj^L> 451 1 »i) 
CjLo^JOJ > jjl— > <* UX 


<Lla j^L> a J jV I 45lt iull 

~ ^ *V f * 


tit 

.cAj ^^=uoJl OJL& < j < dfl xJ ^Jl AiJ^jLll^ AjIsJI bj^>-\^ wjlj ^ j uj-i A_xiaJ i-XjiJl j o if^~* 1 ' 

^ Ojisa^ o' u tr J^=u1lj J! j4 lau o' frUa*") ^j-^3 OlA 

$ Cj Ij 9j^=ulo Sjluslj o-^ '-Wjr 1 


<yj <y <>4* JJ* 3^. ^ 

*♦ ♦♦ 

jl ju p-Lx^S/lj 

.Ij^S j ^u-oO iolJip ol>j JjbJ 

(jjJjJt-Ol j*_Jaj>sj ^5 ‘UA'A’ilo iX->L«->Jj[ l _^- c ' o-Lfc 

1 ~ c 

yi 

^ii. j - a .-*- ) I l ^ -. 1 Ja *■»**.? 




jt ajL-Jl <uUJl Jlj . 4 jj->J| olJ-a-*Jl ( JisJ iaj'y iiQaiT 

. & >1 J 

44 

(oLojJjJ) j_iL*J>- 4^wxJl j*_vS^>Jl j_?-jl La-S^ 

4jlilix-«Jl LgjlULlj (J*}\_>- ,j_a ^j-il! o j~S <Uajl jj aJJLsx^j j SJL v~SJ> 

Jj-*-' -ilj-aJlj j*_ol^j>Jlj SjUsJl <Uj,i*yij j- a -v~. l l (J jj»jLa (JUajL 

^»jJl j _JCj ^1 -USGl L*>U- l-U . ji-V j-w»- -_y j>-v~>J 


iJjP^Jl ol 


iJs 






JcKJ (jJwL*JLj 'V o^jJLjcp <jpli:> J*>U*- Lj. 4 J>Ljl)I oJla 

J*>^j *4-iJb (Y*) J*>U- <L^iJ j_p jL^>- ^Ji oU^jwJ! JijJ dJJi 
cdid oL^iuJl <uL^J ^->- Vl jlpJl !jl& 

i^s~ > \ ^ i p*— 5 *■ J J ^ d o - d 1 L& >• jl c^U^oj^jfc 

^3'^i jl oL> ^5-L^ d> td-UJl 

. ( W oj j^?) Secretory Vesicles 


cPi 


6 J 



UUJI 


aJL 


Ld Jt-i! 




UJl 


^1 jl t^LwsJl .aJJJl JL>JI <ulp jj 5> Ld ^jJl 

...iotaJUl .iJLiJl 

^ 44 4 


c£ jjd!i ^Ij^oJl ^Lul 4>JT ^3 j->-l ol Lil jt-! 

JL 

Cj'^WSjjP- J^vi ilj-JI o-La £a->J jiv-l Mj ^y>J J^ jlf>- 4~*Jj ^JUl 

•J^ <y L5jl^U <tk; -Li laj -Ll*xU v* j. 


^ v tr 11 ‘ t - L - 1 ^ cr- J* j L. jjL 

44 44 ^ 

jJ-aU- jlj-L--vv La-^_iU t4_) fr!^>-l aLjl La jL-ol 4_vi5 j! Ju5 C-JLalj 


cr*j ^Jr~^-3 


( ’J‘^6 J . (jLa-P-S/l d->ljLa-i OLaji ^il jJl ^5 4 - ‘^ 1 ■ - 

j' ‘jj- 5 a-J j' Oj^ 



: ujLa j tit jJ d-i-O-gJl duLAj I A^-y l tt tl\ — 0 


^JlP Aj*_vS> AjLJo oL*> jl -Uli 5 


0 L 0 jJl jJwJ 


j j}\ •j) Jsuii>- Oj&J t( Wj W j*)l5wJl) aSw*JI 

^ »* 

yj RNA 

L*>UJI *-w« jjJ oLwwtj^JI ^Jws^j ^ j-^ 

. Ails' Aj jJjnJl Aj jx >tJ| Aj A^jL^I C. oIAj Jj-J <■ A^xjl 

♦♦ ^ 

^ yu Igjls jJwajl y ^L^Jl l*-pj ( _ 5 ip 01 'Afls ya J»_^u 

ui J?" 

a^jIS Aliu*w« oJbo lil y ^bJj y L 4 

+• ^ 

y li *UxSl aJ| .jSS j a~^jU» ajj-*-* Jj 3 y yJ-’J 

** y 

.jjJjjl OIjJI IJl^J J-*A« jUxjlj p .~ w? jj jW^i 

; <j?A*A - 1 

«• 

p p £, *3 

0 ^>L^ijj->Jl y* oULJp jl ^jl t A 3 JJl ^JL) jb^_>- J-^ 

Jj * j .( W J O^b^A-Sl) A^LirJl oIjj y* Ljji j£L~Z y^l Ai* 3 jJl A> r ..l ? 

U*>UcS ^ibll ^jl yNl -ULlJl oli U^UJIj *UapSM y jlf>Jl ^ V^l 

yLp yoNlj 6J-*_^Jl AjUsj fLowaJi 3JjJlj A*Sbjl 

♦♦ 

3l a^L^o 3 ! CjU j^j J^J A jIAo j jJ j l ^ , ' , ^ < ^j J lj A^w^L®* j-jLoA- jy-> 

. aJl&Aj5 A^ js**j ^ o 0 o^-AS” 

doL j^wJl j jJl s-ioLo ^ aSw^JI l )1 -^-*-i 

i*jN L/jTI j^S> c^i 0 Sjb 

1 

\ •> *./> t <ZS\ 4j A-?- ^1 o-« Oj L^J aj>t-J oO^i y uj .0 




-o- 


♦ 

£_V 2 — Lg > 2 .xy. 




.( W JSOi) o^Uaej^- (jJjj ^L«jjjiAJl 

sCiUjjiJaUl - v 

lA 

frUcJl ji J*j ly-Jjjz jL yr Lf*L^aj aS-UI aJJ'-. ^ 

4_SjLi AP yj^o ( j,jLoJ>*) C5^ ^ I-J^l -0 V JS^) UiJI 

.i>LiJi j aj^>cJ 
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<r 


j' ( _ r <^) cr-'J j' -?' VdJ-^ d^A; '-*" u ^ - 

t^jLil <L)L*y U^I^J L^fcl^Jl; oUjJjjJJl jlk ^LUJl Jl oL oil. 

Wd p e^J-o-51 L^_)L»_;Jjl (J-Llaj j*-j cL^JjA- jl_si2j>Jl J ; • /> ’ 
oLloj jJLS^ a*w^L*»^/I Lg_jLj LgJ ^ j>tj ^ Lg- ^ * /> $ ■> 4 L ^v )g > 1^3 

• A«0 I o j-ajJIj oL> j5wJlj 

A*-> ^P i, - j 1 S* y -J I 0»d-& A*wL^xJ! ^jj 4 ^ li-A-A ^-vk-4-1 

♦♦ 

J! u^ ^ <jui 3 jia-j jt-J 4 AiO? j JLx_S” LgJ L^wLwO o I jJ La AjJJL*-*j 

Cr°J ol^^^Jl J} JiuJ J ‘jjl JjLJI d~s» 1 $j J^^Jl -^Jl 

jL>i^vi 4 *1 J-A ^°J j' J^h J J' £° J* (*^ Ajy>^\ Ojj^jl Jl J 

LM>- 1 ^jjL> j-s^Lp Lo-^ c. ^ k?jjjAJU 

if if " if “S ^ 2 > f f- 

IdJ IjLJJk Lj^P A ^ * 1 j ^3 4 A^-L>- j) A Lo-j La3UP j*A3 ,^-J I LLo Lw- > ~ 1 

♦♦ ^ 

! 4«wL>*Ji ^1 p Jl^>- jj^ 4 L 0 T 

eiUl Jls> Jw>*Jl oUjjj_)-iJ! Ijjj J ^ 

** ** yi 

L^JL>- ^Jj 4 J jl a ^ g ~ ^ Jl jl Laj jl a^jC , . yg, » x>J I ^Lv2pI 

if 

. LoloJ Aajc^I? wL*j 9 A^JaJl 

Lal^-p ( 0 *) Ajjjj ^_^(l) A-v^jPj j*— ^(A) aJ J-I? 

5# if 

•(*'> (' * * *) AjjJ 4 LiX-vi? (T ^ * * ) 


j*J>- jJl wLju ^ 5 ^“ Ji5 Oj3 o'b/ jJl Aaj oL^jjj JpJJl 

lAf; pi; <JlS ! ^.^11 Ajjjj A-o-> t>- ^>Lai| O 

C5-®J ,.5-9 ‘'- p - i j' l£ AJl jJPJl jl j— I ^ \'j-^ <- r >\j-*J\ <^^-1 

M V* ♦* 

. AjL>c-^w^ <uJUi> olo jjjjJJi 

cLU-iS^j (_5j jj>eJ\j jj>Jij ( ^j> jJl Ajoi j c^Scl^J L*A>Jl Lol 

JLJ>- JJ L^wiA jUj-j I 4 JU Jjtij jA 
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L^UJI oJ_A lLUD^ C 4_> b^2_D I b*^b>ib! ^3 o^^j>" ^-oJl 0>b>^ jj J-bJl 

♦♦ 

0^)^ I 4_.<>_«_b^* b 1 b^V^t-U 4_* ^? ^-^3 1 4-bg.*-^ C L$ « ** ^ « > l ^ i2 j 

oJbJL>- L*)b>cj (<Ui^JLJl L*)b>- l^jJj>-l ^lll) bb^Nl 4j^laJwO *>bD jp>Jo j jjiSCjj 

♦* 

•* 1 1 * .. 

. 4JL*£j o j^2j 


yi 

t4jjUJl ^'^Jl j* 0 ^aJ^> ^y>\ oLjjj^JJl ^ytj 

J^ixLj lysoferrin ^^Jj^JJl jUai. U^Jl ^ ^1 Uj^I 
f*-*~>- jj J-^-b <jj4Jl x>-L>Jl ^aj^p *_* aj>Uj pJ jl-^-» 

jj>sugJl >>*-!! JaLbjJ I JL>- <j?jj *AjwL>cJl bl b*j^ .4^3 4_P^JLL*J 

cLUJuj co ji Nj 4 J <J jj>- N ^ */? a . *> j c jjjiJl ^JIp lL~« «*> 4Jli ID co ylibJj 

j4^j ^Jl caJ^JI ^J> <u^dJl ^?Lp oy>! 




e- ^ 

4^pj ^-11 oJL^-j jt-^ bl oJ_iJl 4_> I oLwU^Jl oJ_^J l)^ 

ij->-j jJwsJl 4^LiDl 4 Dj>JI I^p l)jL*DIj ^J>LJlj ^^wajLjJI 
J-Db IgL oJbL*_<JI JU^P^I oJug-) O L.jjj^Ul r >L" J*j ?l+J £V jJU~ 

v> 'i 

l]jJu Jjfcj ^ Jj£l$ L& j^L> bb*u^M ol ^1 ^ j3bal!l ^j^vsp-cjj J>Jbj ^j-vj>oj lijJJj 
bib tali ?o>bl-pbL>j l] jl^ j c^b-b*_p ( j r * 4 _<>*a**j>“ JJ>-ta ^_£j^>t-> ba bb~b ^ 5 1 
J^i cUiDlj il~^' 4 JIjD l^jV cUla ^ Lb iijJb M 4_D jLJ)M 

4jJ ? j^2Sjj 1 ]jJjj < 1)1 4JLs^ ^3 4^LwaJl 

*♦ ♦• 

4j^>b>- D ^ 'aJ^S Jlil . 4 j jD j 4 DJ 4jL^j N ^JL>J ^ la P jL>t->| 

C4D-L>tJ| AjLjT /^0 L^JULu C^bS/ 1 OwLa ^j_P < — ^L>cJ>- 

. 4jb»iE-w^ 9 odip / CJLo c-bb^cJ 9 


^-k* 0 ^L^-Sft jha»j t/ \*h 

Oy ^Jl cl^ VJbJLil i^Uo c^>l jl ii>D U^J! 

4jlj Ju5Jl5 <lI, 4 5L) j_s^2-p s^^ll d^^L>~ lilj 

C_£jUg JJ bowb-j <Lwb> ^0 Jb>- (jl^-ll £^lj) ^Ij-ill ^c-^Aw^ 

•C5j^ (3^*" 3"^^ („ ,) L^C^wwws 3 • I I ibjk 



:Piroxisomes CAa^jmu - A 


j aSLzA\ jj, cJSjj (W JSLs) JjLsj ^ 

♦♦ 

oLu^L aIip tJUajti'yi 

s\j>*j\ ^j>zj ^ j c oxidase 

*♦ 

p 

. <ul>Jl yr J?\ cS^ 

2-Jj>«j 4-wsj>t*Jl LgjjAii <ij JU5GI L>*)L>- i?LiJl j j$ 

♦* 

tJ ji^Sj V>j>SS\ oLjj-LJJ SjUaJl jliNl j^l^Jlj p^~Jl y> 

.'ajj^\ 

J-jL^JI y> X^sJl LtAj- LgJa-aJU LgJ jjuL/> (Jli a_>jj a JjwLxJ J_*_> 

• j' jJ' £* (Jl (ijl jAvail 

( _ 5 i3l Catalyse jJLjL^Jl o^-oJ*- oU ojjL_<Jl ^jU^JI ^y> 

ol^Udl J y i^S as U» dJUi Jt>U- ^ jlkJ j _yfcjJl JL>J 

.iibitJl k> $~> J! oUuaJIj 

jl jj-i ,y° ajJUJI (*■ «^Ujjj)i l l jl JJ&JI y JJ-5j 

y° <lLs> *>L Lgjj ! Jb-I j ^ j^* \\ U^~S y jl LJLp L*>L>- ^ ^ J 

.4-ilia^Jl <wJNl o tJulIl i^jL>cP 


:2Ujl^^yi Cl ^ 

^L^SoJlj jl£J| L*>Ut5 t^SCJl tijlyNl i^lJLJl oli L^UJl f jJL? 

( j-^ 3 ^bojj La f'LwaJi 3JjJlj iuL*JUl l^L^- J p-bco'yij 

oi& . L y>jjS' ji$j>- ^ oUj^jj^Jij ^u^Ji 

N m - ** «• t* 

Secretory Vesicles ijjljil oMvSjj^- JSjj 4 -Jl>JI ^ olj^jUl 

7 t-ia_^ UyS (W j ^ 1 jlJjj 11) Secretory granules ijjl ji\ oL*> jl 

j'-S^' <y ^5* 

♦* ♦♦ 1 *• 

oLwoj jJ-i ^Owsi? L a 0>Ij jjLoJl oJla o L la i jl^p^l y^Sij 

♦* •♦ 

(1)1 Oj^ ^L^o'yij ^3 Lj_j^ L) j-aJlIIj oljj-SCwwJlj 



tf* * 


oL ^SLJl j oLlJjjJI ( *jja jij Lg-n UJ-p ^jJI L>*)j>iJl ^ ., »,^...g-> 

• 1 1 ^ ^ *■ " ^ * d) 

4»pjj Ij jl wi^j bj *y I ^ > o^ r «S' . jj 4 j13j) jL>tpNl IwLa ^>tiLwvo *y I 

Ij olj^-wJl tjJJLJl jJJLJ jl ^lJb>[lj Jj-Ujl 




c[Y ^ _ Y * ; jbjy I toUjlJJ! ^ojy^-r* ytel i>l *‘ f ^jy-syA[ j o^'yi jy 


1*1 


X , < ^ , y" 




.h<n ^ Jl <f jG' GJjG Lis iUai IjCa XHi- £ ££ 


: LjjJU - V 

<>“ hJLjLaj ^J^LAJu ilsL>^> iJiwJl i.j-Ao V$-=H cr® 

^jLo_>- ^-L-P ^1 I (^ jJL>eJ . 0 V Cj S-L) J_P ol J_>«^>- ^Jl Jl>-I jJl 

ojufc ^ jJJ .oxidase phosphohydration enzymes U^~Sy* 
JJl*Jj lLjJIjJlP JJa^j t4_Jl>sJl ^xJl J^lj_*Jl <Lil5' J JL5 j 

^>-1 (_y^-P bjJU jX^j! C-< I j>*->~ (_£ j^>u Lo^ . lfr«^ o .vo 

US’ .iiJb^Jl bj\jJ\ iJljJJI aljJl J*A^- js aJUJJ isUaJl Jy yi 

♦♦ 

£, 

Krebs cycle ijji J> iljlU ^ J >- 1 olwjJl 

** 

^Lul LjJJj5j^JI oLwyl L$j o^UUJl jp 

N\ j ai^uJi asi^Ji ajjJl^ji oikJi 
♦♦ 

AjLjJs y J-^jl^I jj .(ATP) :! jUaJLi^l ci^t triphosphate 

ysC^Jl) ^s c-j^ApLaGI oJl^J jJ j-» c^ocS’lj ATP Jl 1 — 

(_£J0> <_£ ^ JSLiJl) ^0 ^Lo-SCJl o^LJl ojcA y '^~~yj OA 

' . s ’ _"’ _ a 

cr^J 0-" 1 *'£& fSy^- ''^-* > lX ^ J J ^ 

. L) >1 . /? ? a AjjyL^t y o-aptiS” I 

Sj^-i <£j>-\ y\-*S>- JaA; 

** « 

^jJl Jjjl Lj ^V^ojJo^'y I tiljLA iiLU J ^->“lj 

•* •* 



ft 

£jl luau tLojjIa 

♦ a j oil CjUu*3a)1 


' 2ADP 2 ATP 


Glucose -f-»GI.^--* Pyruvic acld 

Fatty acids >FA-^ Acetoacetic I 
Amino acids \ — ->AA"^ acid I 36ADP 


acid 

v* 


Acetyl CoA 


> 0 2 — j 6 >Q 2 

C0 2 <-(ta H*o 


^ Acetyl CoA YX / 

o 2 — L-- AD n I 


ATP j 


Cell membrane 



' H 2 0 j 36 ATP \ 

Mitochondrion / " 
Nucleus 


AJuuua 


NH, 


A A 

y/ X /n / >- 

HC It T 

\/ c \ / CH 

N N 


Adenine 


\T V\ 

c c H 
I I 

OH OH 

Ribose 


CH,— 0— P— 0~P— 0 


o- o- 

Phosphate 


f, . 

UjjJ jS j^Jl ^ olL* ji Jl I J>\ <y 4*j j£L> ^ 

♦♦ «• 

oUJl 6 JwA O *) ol f-LowL^JJ JiiJ a-JLj 

(J ^ } AP j-JL> Lg-x * a */7 7 L> jJj jS j-Lw^Jl o Ju>-I jJ| A-ollJl ^3 

^ ^ ) Lg JlP jJa_^-vu a_*SCwoLlo (JIj *}\p LL 

.iihkJl 5^0 Jl i, Jl 


V* 




! ATP Jl 1^13 Up oUpLSjJI ^j&I 

^^-O j) *,& l l U? C^-P-jUJl Ja^>< aJL>sJI ^ ^ ^J^mJ (_J 3 Lo 

o-jjj-JIj jj-LSCJlj oLL^j_jLHj jj-15L!lj 





(Sjr^^ l 5^ J^^!J -^rrjjAr^^J 

jy^jJl dLJj^j 5_JL>Jt J^b Uh^J\ obwJ jjJ\ 

•cl^Ar^blj <jL)Jz}\j 


dL y>TLij C^>b/a-*Jl JbL^olj ^^Lil - 
.oJLP ciNl ^Jl 4-Lo !jj* 0Ju>-tjJl 5Jl>J| bjOjjbjJLw^Jt 3JLP ^jI^Ij 

p 

^ yc^i IjJ tL^Uijjwo ^-Lpj bJUJl ^J-p ^_JLUJl ^LojL s\sy> l*jj3 jl U->j 

** s- 

.dJ-b <b-t>Jl -w I Li5 LjJj 0 -j^-^'l ^.. - -,Q ..1 I 

SjUaJl ^jJ^\ cJL& Jl. J If >wvo2^o ^ ^ ^ ^ 1 /^- . ^v«sJ ^vw^j 1 1 ^^i3.) 1 xy 

^ >^vJ bwd»P l ^,».VIi tfj U ^ I ^^ wwwmJ L^«b I I L&3d»P l»— A P l ■«i/Pi'».«3 

,oL>sJi igj j^o (J^^j 

4jL>^^w*i 4lj| ^o jJJLo <J >yP->c-oJl vd-->fcJl ^3 JU>*Jw^ L^b 

^J-p J5j (jl J5 ^ tft^Jl ^ ^J^-J-^ >Aj ( _ s JL>jj 

** i «♦ 

.L^CaPj L^UJI 


L*>bbb Jp ,jjJl ^ J_v2pj' 

jl 5\JI Li*>\J>“j ^Ui. 


^Lbjj L’>\j>d> Jp jX^J! ^ j-dL?dl IgJpldJJ ^ 

L jb>=Jl oTa Jj^j |jj oJl*_*Jl b'Liajj ^SbJlj JL^ 

. L ) j*\j ^ jA 4-IjLa ^IJLpIj j.lazSCo 


C5^j tiiijJl oN5b! J-33 Ao^ l$->LSj L^-bab J^P bj^jb^LwJi jXj 

«• ^ 

4»^wJp aJI ^JJl j. +J 2 . I c_i*)bp-L) L^i?csUpj L^J-Sbi ^3 4jdl>c^ 

** +* 

LgJ ebUajJl L^>b>cJU . bfc ji ^jj ^1 ii^ji ji c l^i 

5# 

0 ^jLk^a aJjbj t^ijJi dpb jS J Cj^ bab>J 4j U jJj 

.vilJi jJ^j CjLJj^JIj yUiJlj CjUj»j_^JI 



y ( ^ L>^>~ ^Js* d)LS* tali 

CojLP c_iN \ j o w\-P bbldL« y+j ^jl jJo oJb-ljJl 4^Jj>eJl ^3 ( UjJLljta I ) AJLijJi 
4^PjJLww> N _£-StaL-3 jv3j J->-l jJl wL^>sJl ^^3 4 _j j_^2_*Jl £jL*2_oJl o j-A JiwLP jli 

N \ 4^d-*J JsL^tj Nj 

_ _ Is >/ *' *' 4 > .*< y> '*> s Tf ."f . / w' >^f ,/Y 

[° : V^ J>* J^d <3^ > AUl (Jr^ Uj 

Nj JJbo N J JJL5 Oj^ ^j-<o a15 Jla*-*-* 4_LkA_4 4JL3.S 1+ii 

>c-wj 4^o jip j 4jjjS ^„.]a.Pj 4jiLL>- Jj 4Js1*>jj A^b-Jba J 41)1 (taljN 4-pL*^2bo 


:4jJbJt s— uuUl ^ 

«t ♦ H ♦ V 


_ \\ 


P P 

j-* y^jj y 3 *^ o\ U^j ty>-j J-^ ol Uu 

4_UJi Ojs J j_>*_J jv-jLpjJI y 3 -*-* « li *J I j^L>*Jl 4 J C_& IjJ tj->*Nl 

^^JLp-IjlJI ^Jlp 0 Igjita ^ oLLJ 4)1 jji jJJ .L^iIajj 

♦♦ ^ ** Ud 

^ ' I*/ 

^ ^jJLJ ju J u>JL J .. Y >..*.-* J l ^_L^j U5 4^*Jb^Jj p-Lb— *J 

.(W j ^ "l OUjj^JI) cii-^L^Joj 

j-%») ^Jl 4 »^jL— LJ l ^bLpjJl ob_A 4„pljws/?^ 

^JLp 4jw? jX* 4iJb i*l&5 Uly ^Ij clgbP 

** y *• 

. 4*^o 9 JjN I <SwlJ! pc ]&.+** 

^^LajNI ^^-Lp ojJlSJI 4-S-JjJl oLiJJl oJla +.,lapN I ( bfcj wLiJ 

.WJI iJu^J ^j^Ui JA 4J^JI Jui JgUJNlj 

^^LJLNI ^ 5 -^ c_iLJ^/l oJla ojJl 3 Of-L> jlS-3 c 4^1 I Lj fc >V>iJi ^3 Lol 

^ *• 

43 L^ oLaL>&jN( ^3 cilj j->^j y> o*)\ *,^.^Jl J^LwvmjNIj 

.Ails' JU-p^I j bbljL^JL ( ^> s 

^Jlp L^2 ju ^3->bo Lg->U ( W oj j .^gJl) 4 JL 3 jj! AaIs^Ij i^.uU'yi L«l 

#* ^ 

JiC^Jl L<>-S" UUj 4^L>J| tjLjj Lmmj A^Sji ^ j~*~ (_J^*^ 


VT 



U>\ SpyjoS OSb y- J yj tOJlfcSll5 iiJb olf^j iw~uLiS/l fljlgj 

♦* v» %♦ 

^jJl JLJl i-UJl J OSb ^ ^r*J' °j-* -cijjJ 

LgjlSj J ll ( J i>uL«Jl ob ./? «Jl Jju IJl^J . *<j jj ^v 0 (/.A*) f-LJl ISOj 

M > 

* £ 

Lr 43 ^Jj“^ tw ^ L j J>v -y i ^ Cr^ 2- ^ l5~^ 6 * ? o~ a ~* mAJ 


. Aj j.„/?,*Jl 


A*>- 


L> ^waj IjJ jl>. U5 toL>Ji ^Jl (J j-v^ jJl bp f-LJi*Jl (JjL>- biJ 

JLLaJU Of- Li ojJ-i!l ^>y>Cj Lo y>^ 

Ij-*-^"^-) ol o^ ^L . *.^ L>- jJ j^L ^ ■> t»«L ^3ljj Lw I f-Lo—Lt' J3 

.4* V* p p p ^ p 

LjJj j^LjLoJI I jjC^ojj d)l i g J ^yjl j iCjU-oj <UJ ww«l UsUj^I 

oUjJO (£ jl r) J> IjL^r I j_J*JwO 2_j (jl O OOj ^- lJ ' <-iJUl 

Jj^y I *bOuJlS' <u>- a5w* Ij »•. . ^ <3 1 /» g 3 (_/LS j j ^SL« \-£./7 > <w? 

oj-fJS/l OYf y~Jj <l_p jJL^J < _^Ji ObkJl «Ja— JU^j ^r la .* ob 

^ U>3 Jbje y Oji. j\ Ob- 1>«^> jl OJ ?<J iJUU-Jl iJLijJI 

!? ji^LwoJl 1 AJl y (■ ~j>- Oj JOJI d)l UJic- ?oU j JO OOj 

£ 

«j-A |» g ijL>vj OjISj t<U)l ajJiJ ^JL>eJ j sljb>*_« ^3 a-LaJjtJl Li -LaJ 

^ IjJuiLi oUJ>l Jju jUj^n Jl p_fcilJJjl J L— ^1 >*jIj 

JLil Jl Lo» J l Lg-j L«-y2-p^ LtA->c-lJ JUiil ' j ^wj>t-*Jl ^Jb-Jl 

j-SJ .AjiLj>t^Jl ^^-j>Jl L^jLJl>-p jL^jI ^3 ^JJI ^jI jJl I j-Lk^ 

*jwL>t-L>Jl oLi-wJL Ai^Lio N bL Loj LL>jI I oAi ^ JiS *^p <bl oLI I j JlaLL 

L/** • - - - ~f- -J . O' - -' 

: (>^0'j (>rdJj'^*J (jcd- 5 ^ 5 oL^Jil Mj 


<- 


. [ OT !AjS/I ccJ-^ai 5 j j— ] ^ AjI OOJo j^v^I (3j ciliVl ^ Llljl 

iONlj O 4«c— Jjl ^J 1 -^ J-^jj" JUi^l jOjJI Jb 

^Jl ^3 ^:U^I cbo jj !Ojj-a5njI ji aj^L>- ^ 

j u „ 


ji 


aJI ^J Jbu J co^j-^-jj ^Liii^l j^Jlj AiL jb)l 
j .^Lis^lj jkuJl ^^Jlp pi aLL oUj^I jU ^^UipLj .^oJl jj53l 

( J-«Ll!Lj aJL>s^>j A-Jj^ Aj>tJLj Ll aJ JU ^ Ail J J^Tj o5^i Obs^^/l « } <7 ^ ^j 

•4 

.«JNju-.NIj jJjjJIj o^Jlj 


vr 



! j£3\ AiliS* ^5 Jli j LJIpo Lo L? * * /? 1 L Ij_&j 


V ®V^ »,f f x' ✓ X 


.[Y * 4j^I ^ t0^5dx]i oj^— ] LX> l. A~*~rzz> \j)j^2J>\& s '% 

^ ^JJL*Jl au! ^ j ->- jj ^Jl j>JL^Jl j /j^j-> 

k>/ p 

I j jj ^w3*)ta cAjL>i^vu 4j j Jl3 *j J o^^j>-jj J^iaJu A*j>- <LoLa ita! wL^Ljj 

£ ^ 

cjlS* L*-* j^>cJ <1)1 <sj jJlj lLLxJI ^j-« caJ^ oL*^ 

Ijlk-tJl ^jL^j ^^4 


£ v 


ij 

/ fl<»^ < ^ ,^/' ^ «' /y x-<T^ T/ \ 

. [*\ Iaj^I (j-* c ojj-^] \ O^Aao j 0^«lsu (jLUl (Jib y 

<jL>tjt ^3 oljL>- ^y> aSISU Llj w&j c p. « Sg *J I a 1L*-J j^JL*_U Ulj_^3 

^ , 

Ja^- j^Sj j^S ^jtj t<u ij-i-* y 4-*J-i L* 'j-*-*-; y-b <^\-~>\yj 

•(♦— (jx— Jj Jt—Ajjjl J-S^iL*X l (»— $ ,)L>«-)1 J^”jj ^-X>— v_l 'y (Jl_>«_oJlj 


Ojjjj jj-~sj jJS 4- ». .. Ja . l l j*JLc-j t^l dLl^i jj— jj^Jl 

jj-ij^Jl ja^JjS o y (JUJ'j yLU 5^U- J, SL-.S/I 

er^Hj '^yjr> aJ*>UJ5 jy- jj-yyJ'j ‘■'• x ijj-*-^; y~y y 

j* } & *Jl ^ jJbu La-*o-p I j Jxs 1^1^ :Jli ^JJI cJj^ aa^Lj>cj 4^*««lgSl 

,^4J0l jj ^J| dij L^jU 

O L^&j A»s^ <ii ^.il? ,1 ' ^w wv»3 ^ vtoOj jJ 5 i— I 1-xO i 

jl^>- jJI j^j>**j}sS\ ^ ^ I Ju^[ 1^ . cJ IS bA^3 I ^3 

U j-4x0 (jl Jl^-I ^ i\ . 4jsJlX>ex»Jl 0 jjkl jib (j3jjJ ^J^f jJi j-vx ^-C^gjj 

yJt ij4'j-^' ^'jjj f-'jj jy.^j -5 j^r j-j y 

.«A^-jJj 

yJl jjJaaJlj ^laJl (j-LiJl ij£L& L— — 5^ ^jlj^l jj— ^j^Jl <•— a— J a_aJ 
*♦ *• ^ 

cPi ‘y^> y yj- 5 J4 y^cr^' y < *- c V'j yjj'- 5 

. A^<JbJl ol>r Ig^tJl ^3 iJUl jJi) 


X X? 


4?y il yJ' y y tsi' Ayi' LvJ o4' yj 

** y y j •* 

Hi :iVl ;L ;,— ] 4juJi-t '->-J 







• 4jVI ^ tJ^jJl OJJ-^] ^ I^Aji^jud ^JuIjU 4i J-5^ 

! I^j jj j I ^S"wL*j 1 >w?Lj ajL>w^ JUj 

4 A* 4 cJ o^LJI J by /I LxLe>-j ai^uo-U Il-L 4 0& y 4 j»7 

tj»L^jSh 5 jj^] !y^ £ ^4^41, orO JJJxtJ gjL*~ <j-J c^-JJaSt 

. j*Ji_*J! <ul 14 Y Y Aj^fl 


:2ui*it sijj - \r 


4 -Lr* ^Jfcj c(w J^w) J j 

j~S-* 4 g tf ^ Ugjj L^LL?Uijoj 4 ^wL>J| oLws^-p iilSo j*_SL>cjLj 

JjJUwJI oLL/? ^ J_>^j ^jJl 0 jJLyS*}\ A^j>*J ^Jl 0 L 0 y^ J-*J 

— «« 

.ol^ j 4jJ^>-lj 43 IS* 4jL/2pl t^fljUijj 

Lo^ 1 -(W JJJi) ^pJub y> <Jby jJj jl-br- Xr*i 

4*Jj>eJl c_j!jjj>cJo el jjJl e_j 4 j j_>o ( Jl^ 2 JL> \-oS t 4 ^>j3Lj JuV I 4^wlJL> 4JL^2JLa 

M ^1 iiJjJl ^Ij^JI jA\j aSjlH oJUl obl^Ji J^ 

cr^ o^SCSl 4ljj*S/' oli }\j^Ji\ LSI . 0 ^* • •) LgJjj -L>y 

^ ♦* 

< ^tr >m J c JJr*-^ cr* <j-^ ^ ^ * * * ) y^ ^y 

♦* 

.bj& ol IgJ 41)1 

J5 ^ i(oLiwsJl) oU j^-yj ^1 Lrjj (YD olyJl ^ Oj-jj 

44 ♦♦ 

iil5 J^J yi oUj^JI ^T ^ 

*• *♦ 

*Lip^l i_4jliijj v^i'j ^UJ'j L^ oJi~>Jl aJIj^JI oLjVI oLL^ 

ti>l oL^j CI 4 J ^Jl ^Jl <ub^, Jl iolj^l ^l^lj 

*♦ ✓ *♦ 

.LjjL V I p L_) LJlp Ja^>cj N 0 yzS 

w ^/ * P »v ^ ♦ ♦* - 

A— W^^.^J > C-j| i. J 1 J L^3 1 1 ‘ jl ■ *j ^ ^_^_J| ^yj& I ^ 1 ^ J ■ /*3 ■ ) 

lw> Y Jl jlw cXX O^U^I XY j^SjJI ^ ctijJ^JJ 

♦* ♦♦ 

0 j_&Lli 4 »Jw^Lxj *Ls^2_p!j jJ <ljjo L a 5 j_ 4_<L/3 X Jlj oj j^JlSI 

. lLLL j^’J ^ ^jU &jj <2j\jl*/pj iJ <d?lj j 


JCw^3 


V 0 



tiL&JuJl aJIjjJI yLo Jj[£s}\j oL^Jl y> olyJU 

♦* 

U15 j}j CjJLJI (j-J l*Aj1 AjUili N a Aft jf Ujj 

_£*J ^1 bJ^l wull p—l 4 -JIjjJI SyLbJl oJu JL p *UbJ! jJLtl IJd 
. jjJUJl d)l>t^~s ip_aolJ^j ^X> (j & 

b <_Jp- L^J <TAJ\jj}\ obb^Jl 4*b J* M L . co-bl 

♦* 

1 jJl olivJl ^ ^Sj ?bUJl <>* l*l£« ^jj 

? Jb^l ^ LgJUbJ il Jl UaJ j bill <y 

J I li j^Juj t JbAl l-Lft ^Jbdlj Jallll Jl <is^»'yi eb-ft L^J»-jJ 

o*b>- jJLS .oLojNIj biLJb>J! JIp Ji bJlJb-b-^< ^AUl b^>Jlj A ./?a~.^\ 

j,U'_p)h o-^j ^-Aljj ^sjJl oJLa c— 1 

^jLs^3L»j *o r^^y* 1-La ^ 

♦ ♦* *4 *4 

ajj jjJl a^L^SCII c-^lj J u^vwLv«j jl dM Lxx^-o-> 

y f, 

^_a i a ^ ^ ^ 1 1 DT^IA. ^ ^ 1 a_^^^j^w <> _J 1 a»^o^J^ 

** 

. aJIjjJ! oLL/? JuJj>J J j^\ Jjj^Jl 


^bjA iljjl sift jfc ja \J^> Jlj— liLa J^, J3j 

♦♦ 

^jjJI ^_«_>Jlj RNA A^JI £j_y}\ ^b^SlI <JUJl el J 

J_hA Ji cJ^-! jt-^bbJbj tmRNA 

AaUI Oa ^ ^ .tRNA JiUl ^J\ ^jy Jl ^^idJ caIuJ! 

j! b>_)j .bbljjJl o bi. . , /a J l s j-bwb bgjllb (_yi ( _}- <> - :,t -' ‘bAyjj^ ^bb" j_« jj-$b 

«♦ 

^ IJLJ i A-JJlj oLS' o j_& clr^ ■ o^LpLsjlII 

. L^lP b.Lo J->c_U jJs2jI 


a 

^ p A 

Ojbo ^-*-^ y*j j^*}\ y ^Xs' '' g ' bl > j ^ ol^-Jl ^b^o ^.8 

^ ^ ^1)1 frbil SJbJbfJl bAbJl ^ olv>Jlj 


(jA 3 4->*-«b SAjJl>iJ| b*^bbJl ( _ ? bJ biJbjj 4abj>cJl ^b-Js jt-jb 

J IX\jj]\ Jlp sljJl JisU; ^ j\JS\ IJljj .Al IAUJ1 ^ J^Vl 

♦4 I 

JlLoj (Juisj o j^>jLwvw<Jl t_5^ -Aj>-ljJl ^-»^j>eJI 

.aJl^ji iS y~~ 


VI 



ybj c^jJI U KyS jj 4»l ji ^ jJ j JjL-j ol jjl 

(jjA^) ot^jj Olj^5wJ j-/?LpJ -ijlj-i ^ylp J 

f ♦ t ** t *! 

U^jl 5^3 ^ 1^ L. AP L v2 -«- ^ Lj A. * /S m * ^L> Z .^ O C-> LfcJ Jj \^J aJl\Ss*x-a 

U.S' . I Ajjj-JI ^Lo^-Vl ^ 

A-i^ijJ! j;J5 jJl j exonucleases jUJl yJ>S jJl oL^I ^^Ip ol jJl <_$ j^J 
^1 4-alx^Jl ^J. pj ligases JajjJl oL_>jj|j endonucleases 

ivsjixJl ajjjJI ja y$jy <_^' °W -j 

H 

.(Y* 3jj^) DNA 

»• ^ *v F- * 

i 

si jiJI Laj^L» 

j^JI .~>1 1 n-v 

Si i^jJI p-Ltitc ^ tfl il*~> 



Si^lil jl Jlv qLq! i n a 


_ r* _ 


^JJl c 


djJ^U£» 

DI3JJI j^jjj_>* 


p-UJJ ojl5 <• ls*^^ <>® s 'j^' 

^ jj^j “jjy-t *L*JJ j-*j L iyyjy y^^h C V J-^ 

.iiii ^lj»j ^>jlj-i ^y> v 

U>3% Jajy ^1 (jj-p JsUj) t-jjiiil JjLa :>Jp ol^l jlJL>- 

.(Y^J W jUjj_^Jl) l^J, iJUJl £. e! jjJi 

• Lgjljjj A^LitJl (J^Li<Jl ojljcJ! > jjiiJl oJla JtAi*- yA ~_i> 

^ 1 jA ^ ^ * * % ) A^-l ^Jl i, - ot ll j la 3 -L, 

.^j O £ ♦ * _ ^ Y * • ) yA ojjUmJI (_j jiiJl ys ^p 


VV 



oJ ft 




♦♦ 

L*>UJI J %LJ> j J&J 


aJl>- c.*.la «* > b[j . aI^IAtJI 
SUL^ JbAjLi^*> Lgjb aLaL?- 
oJLft ^_i J , LftwLoJl .oJuJ^- 



J"! 

^ laJU.a JbUu ^ rja I I ^^A^ 

(Y ^ j ^ — ^ ) 

.L§-pJjI 


- T\ _ 5j^» 


,b JJ& TO* * * b j ^t £ ~—\j i 0 I 5 JJI ^LJL^- ^J^joDl 

\^isaUL>-j5 1 j^fljJl oJl 2b ^^j_j j^LuJl Wi >‘'^ 

J*— £->U*a £IJul O- 4 CajuuJ Ifljuj U (jji 


£_^_^2_Jl *L _ >- JlJLJ 

*J^J JUJI ^>1 

** 

A_X_~~> ^AJl j-j>x-jJl ^A_P 


jA-^j e-Li-aj tAJLJb ^jL>j <— < 2 > ^J-Ssj Ja^>tj . ( Y Y ) 0 j j *, < g Si 

p * * **„ . . f „ * 

iw^JLlJl Ja_i jj J-j j Lg-jlSj tAjjb j-^3 A*^>- 4., i^ aJ L La ^3 *Aii J 

SJl^I jJI ^AJts .(YY JiLi) AijJl oJb oLLJb 

L^iJ ^1 p iiJuJlj j^jUj j 53S ^o ipjjws^Jl ^iUVl ^r 4 * ix* 

.jO^bU UU iJbJLi Ulixll 


^ A^A*^.^ ^j\s^ o l ^ OwLft ^A-O 

iSjix" c5^i At 0 3l^<Jl 

^ j_0 3jl j-*>» jj <*— * ^-5jAl oAjfc j_ft Uj ^ji l l a , ^ I 

Jl ij^cj N ^AJI ^j>Jl JjjJl oli iiijjl 

Ji Sl^Jl ^ US' .^UbM ^LSUJlj A^Vl ^U^Vl5 j^Ab (o. •) 
^jyJl ^U^S/lj mRNA aJj^^JI Uj^JI oj>JI ^U^S/I U^JI 
o^SASl a-J-}Jj>JI jljjbl oli ajj . ygjJl obj j>JI Lol .U^-pj tRNA iAiljJl 


VA 





- rr 

^ / > ■ Oi.9^ <_l2u 4_julj LjJLaJl Oj^uaJl 

O j . ‘ ^ . iLfl_i_3j CjIiLjuJ <A . ] r~itit \£j d.jlziASX.4 *-1 a\ 1 I < -V. A _j SluajL a 
t ■■ „( , J L. < Jl CjI fl J..i.Ulj dil ' jl jl "*■ Jl i j l~<V 1 ~ Vl a,,! I l 
fo jPif ^ JfcijadJl IJlA (jiL 


Jp^j>o Igjii 

uj ^ 

(j - 0 ci 1 -! JJt-*-^ '- 6 -' 
j>bj_> 1 _»jl_l_p 


Uju_p 


JL_>t_Jl i?L_^_; 




•J ‘tr! 

M 

p. — ^^>t_Jl ibj_i 

4 _JL>J! oL>^J 


ijLJ 


J— '’JJ— £ 


] ol 


y«. 


JLS' 

JNI 


jl oL-ojjJl 

ijjjwoJl coUl jl 

^Jlp jU ^iUS jl 

cJ*}Li»~ dufc juo J 

L-S* Jj\Si 


oj_fc la i ^b^_. u 



L^_j'ljJ_ij 


rj" 


iJl 


tip. US j 


ii>JI (jjw j^^Jl JJUJI lift L)lj (jl Jju 

I \jJ^ I (j-d>-Dl ^Lo_L*Jl JL^j ccjL*J>I jJI <u)I cjLI LSJlaLJj ol JL*jj 

^ ^-* u Cr° jl Slj-> Ij-*0w£j ol 

14 h «« 


a ,L ? .^j l^j oot^*Jl 1 ojLoo La 0-«_> L^t^a jj ^LSLJL ^ ^ il ! ! 5 jo>- I ^J l 

£■ p 

Lol .^_AyyUg_>- ^jLv^3 Ij-I^Lj ol 0-*j \j~~kj 'jj-^ ^ •cr'-br^-^' _r£^-^ 



y iUlS oljJ 'y j jJ-*j 'y 

.lf\y l^o \y>y Ji IjJ15 6jA L*jy <J ^y^ (4 J* 

f. * (■ «■ 

^ ^ " j La 4, v3j ^J 1 (1)^ t j*—' ^ cj?^ 

oJL>-J 4jb JjJL>tJl JlS* ^Jj>JU .jv^jJjIj j%-AjjL>t^ L/* ^ ClT^ L/° Lol5 

. lLIS.} olS* jJj 



liLufc .J->-N ^->^j ^ £-^j> dr* 

( W i y^j olj-Jl ^LLp -laj ^L<w^f- 

JJLi O^LvssljNI oi_A J*}Li>- pJL> . ijjJjj-^Jl olj-Ji L^-S* 

^LjL ^ ATP oLi~» jiJt ^ij^r 

4^15* L^oL^o wL-io LgJ^LoJ Aj ys>- 43 Lia_S" cel^Jl Jl 

tiJbhJij Si Jl Ojw aSUsJI oi-A <J ji ^VJ tjJSll A^jJl Jp 

.[V ! 4jS/ I (,oJj>wJl ojj^-] ^ AjiiflN- ^(3^ (J® 


jLg->t5 oL r ^>jJlj J*-*-! <lrdJ-^H ^Ll-p ^ Jj 

a) ./? oJ-A .^.pIjJI (JLv2j2jIj L!ij 

^LlLli* J tiJixuj a-^I^u Jp j'j^h °J' j'-^r o* 

' 2 ^ 

. Li5j jlf>- J^l J^JL* J*a*j 

^ %♦ 

oU ryj /Jl J jJLxJ ^Ij 51 >JlJ v-L-Mi ^LUj^I l-T 

«♦ ♦* 

(j-° 4L!i ^41jjJl syL-^Jl J-a^-j ^-dj-^' ^Lo^'SMj oL~>Jlj 

,(olj_pl L«x^Jl) *>liivwo l$J oj y\ Jis iJjkj^Jl aj^~>A1 JUpSII 


:(Y • ^ W jUj^ail) - W 

e- 

Aii (Y _ \) ^ ^j'^rd ‘Jc^- 5 d>y^y. j' ciJ^A (*-^ 

ya 4j jjJl jlj c~>c-j L^jLJj oJ^LLa jL5L«^/lj jLs^> 

*» /"' 

.DNA y^j^\ j^i^' oL rr^J 

_ £ * ) La ^AaJ) j ^»j i * • _ Y * ♦ ) y~> Lo 5 Jj>-1jJ1 ^jLJJI J_^Js> ^j\yj 

^IjJl hy~-. t jy. '^.y^ c Sy^ ^ .p^Jul (A* 

Polimerase- Jl Lg_*_»1 0^ t^'-> iXf ' ur^J *4- ^2^J>e Jl oLVj^JIj 



^3 I * ) I 1 ^ A*£> l — ^ P A^ ^ L^jJNlj RNA 

tRNA UjJl t^yr Jls> J-lJI oJb ^Ul >L^Jl (HLr*b tiiL5 b-^'jH^ 

*Ljljo CjLL^ jjtJ^ aJuIj |» -,.<? a i ^Jl j-^ cLUASj 

♦♦ I *♦ 

o^JI ^ Jury US' Util!! o^l oU^Nl ^ U^U, .RNA UjJI 
♦* 

<jLp ^ oUJ J5Li (UjJI) yj>^Sj % )H Uj-U Uj l±jy 

w 

t>* *>>- <-ta^ ^^Jj)/I) (*j _A~UI 0 * * - V*) ^ 

4^>-^wLll OwL& ^Jp 4-> j+/2t£' djlpl ^U>-l ^1 4pll*/? jbjk ya Oy-^- 0 

fjU^lj pj^SIj SaJI ^ 

oJbj o j-JLS* Lgjji j_v2_*Jl cajjJ-JI k^jLUj L«l 

♦* ♦* 

il^j&l y* ^illj tUjJl yA RNA U jJl £3yl a^S « /? > 

.rRNA-S28j rRNA-S32j rRNA-S18j rRNA-S20j rRNA-S41j rRNA-S45 
iiijJl ji ill ^.p aJi>JI J! aJl* y j mRNA Jl £!jjJl LS 

OJj><J ^iJl t 4_> j_^>Jl oLj_x*_*Jl Ails' ^Jp lSU-A ^_3 jl LJ cel jjJl jlwL>- ^3 

f* 4» ^ 

UbUJl U^JI obj> o**^ US' .yl&Jl J fLUNlj ^Ul *Uf b 1 ^ 1 

.oLw^Nlj oLJjjJl ^ Aij^' 

iJjJl sU- jl j^jUJl iSyy- cU I p ISI ^j-UI J-«-*Jl l-U> Uj»>I _b~> 

jJl ioLwJjN I ojm. j_j.i y> ^<>ju~o JS^ ^ ^ 

l g " I j-jj 4_JL>tJl oLSp cpJliaj jvjfc'y Ll>- ^ j-cJl ^2? 

^LJbJl ^jUI ii-l ^Jdl ^. : la I jJl>Jl ^ aLJj>JI < t r gJNl oLNl ^jJ LgJo^j 

L5^i tASLgjJ 41PJJJ Alijj 

^pUJl jj-LsJl ijjjaJo j-o Jjl jlS ^SJl t®^jjjb® j^JLaJI J^jL 
aS\ yj>\ ^}\J :M jiSn J-v^l)) AjLS ^Ujj ^l ila^ Nlj 

lo JS ^0 ^p ^Jlp J^li ^Ula.^Nl jl jiij jl iiUj>Jl y* 

oliLwO ^i*>l^l j^Pj l J<£' Ojjjl ^ISo-lS cJuJlilll iLlS J+S* Oj\-&j^3 

^Pj C^y j ^ ll cil ynJNl ^2>Lplj cf- j-^aJl (j- 0 aJ^Sj>^ yS lio Jy3j c Jj-v aJl 

• «dUi 


j 



<• c^L) jJi-Jl oj -A ^v^ljJ »/? 11 1 -La p jJt ^-Lpj 

OjJJ&Lxj ^jj y>~\ L*»Ulj t<hl 5 jS>-j OjjSAjj L^Ul jj LJj Lo bJli 

^So jl jjwLo Aap L^J Oj-^j d)l l)j^ oli j_L>c«oJl AS OJj>-jl jJS 4j*„*JaJ I l)1 


r r 

I ^*1 «/? ! Jjl J| f'wLoO 


<W 


.[H 4jNI tjls^l 5 jj^] ^%jSS p-* Jj jr* <1)1^7* 

*> (, 

aJ (jl j-*L° ^5 s^j15wj ^jjo j3 j^j j*4*z3\ j^JLaJI <*_JUa jJLl 

jj p- P- ^ ,0 ^ 

j-jJil Jjjj .^Ijl Lo j-jJ l^li c i 

^Qaj l Aj^oj AjJlx-* ju 1^5* y>S ol jS ^|5w» ^Lp ojLvJI ^51 j_xJl j 

p p S* 

.AJajj^lj 0>UI j la « ^ N 1 j CjU^-w^JI ^yo ^^JLp JJLjcs 

v^-* J YtH d^j-y 1 ^ '-^j j-* f>d <Jj 

* ^ ^ f, p. 

jls^Jl i.£^.w J --3^q L^JLp jlS^ t ( /^jUj>t-L^J! ajUsJ-^I <ulp L>o caxJ^LI^ 

J-i) .aJ^U p-JLJl jJUJl >yrj Jb^J jJl ojLJI ^LjiuJl 

<S jj>«^Jl aJ_> <Jt>^->- t j l~~->_ J jj ^^w^-jjl ^UajJl Jlp JjJuaJI 


^ij ^cJa.s^JI 45jUI J ojUJl -Jj.^1 a5^ ^5 ^Jl^j 

♦♦ ♦♦ 1 

L° *Jji ^1 jj tA-As ^>-1 jJ tJu>JuJl ^Jl*Jl Jjo .JpUJl ^SColSwJl L&jJii 

• wL>-l .^«j^Jl ^jj j^j ^L>-li ^jAJl /^3 ! ^ j*o L, <J^f| oJjfe (^j^pI 

lLLJL*» J-Sj ^ 3 j%J dl aX» ^j cLL^ iJj-Sj j-^j <JI wL>c-L<J| d.^.tf.il li 

x ^ p. 

J-ii !4 jL/? j J-XjJ IJlSJ^a 4 J JUj <jLJU^ ^J| 4-^lj ^jJ j-J ji J^P 

0 jj-s^Jl 0 jj& c5 -Lp L^uaJ Jjjo aJ'V 1 aJLA C^-*-oJ^1 

LjJl ?J^il lift JJI ^ j^-i J&b \j>yZ± JLij J^ill li* ^JuJl 

*♦ 

oJj ^L^J! ^j->j^j J • < ^o-*-^l c-i jj>\ ( 1)1 <^jlj lLLj> 

oA-ft ! 4 J Jli J 4_ilS” c5 _Lp Ooj j c 4_Aj J_va ( oUtj ^.Ai j j t o^ i>ji ^ 

<l^S ISU CJl L-S jJu H-b*' Jv»^i AliaJ !»■-- |J juli) S/I iiS/l 

^jLstf ^yJl O Jj a J_4s jl dJL*jJI jl « ; la T . J ^ 

p— I C j I ^UajJ -[ ■ -a c ^J|^- taX^ - j/ AjI v, " - *1 P^j *•_ a . tL^-P-Xj| 

jl ^ J J2i ^I^JI (^Jl J^SlI Julio S/I ^JUJ! lift ^ 

V^UJ^L jiipbi JJ cJu? j JaU> 


AT 



0 ^ 4 * 3 ]^ I j*^> < 


^ ^ ^ > „\rr^ *- ^ f i^' 

:r ^»- {j*j*\ j <jf^ L?j-^ 4y 


. [lV 4 j^M 4 ^«jJl Sj^-*>] ^ ^ ’ J jp^rv**^ La-^ 4 JL>s**. 


> E 




U_^ L» Jl JkJ jl ,Jj~U? L JiJ :Sl 5 li J OijI J 

^jj>-j v>-^>- Ji <JLaL JL-Lj U-S’ ULJ oi_*> Jl J-^sJ 

*♦ 

pLwJ^Nl ^S \ lILwvjij (JLojIj ^ ^ 4 L>- 1 . j^-«^ ^ ! I p-^j>r^j! I jl^J U? 

eJ' ^ Uj ?jJ*Ll ^Jl *L-iSll ^ Uj ?Lj Ja^: ^Jl 

*♦ ♦* ♦♦ *♦ ** 

( ^y* J jJaj tLoLilj J g Jg 4 jI ^1 £_>Lv? U"* (J^ L^-X-Js ^ 3 

j ^jliwLoj ^>L,*/?,^ ctLJjJij ? ^j>cjJl !j-& ^i-P L5~*“ < ^ vvw ^ j 

*♦ «■* *♦ 

p, ^ f. £, 

J-A 3 C- 4 l tL&Jj>-jt 1 *jL/? P'L^X'yi oJj& LS\J j I ^ ^ ^Loj 

^ •* ** 

^1 j« ^Jl t £»Jl oklLJl jl >\A^\ JJ Jli .^Ij J ^ c~j 1 
oia oiLl ISU ?JU ^ UUL- O^k Ji ci^JI J± *Li\l JA 

jt_J-^Jl Ja^jl (J^j«- jj-^J jJLli O Js 3 j O-LU j*j jUipNU 4 ji^A>jl 

..((^uJl Jij Jl 

/" 

iaLJl oUkUJl o jJa^sA) jl ^S-X k -^ 5 k -^ 5 ' dJJiJ 

^J_*Jl 4 l)l O ^S-LLa ^2 j£j£j j»_i (CJ Jl loLr J-* - rO > jl jl oJ_>t_L«Jl 

*♦ ^ ♦♦ l 

cLLup j ^-^ 9 tl^Jl jjj l^JlwaPj J 1 - 0 ^ .^jJJiJl 

J^l j-^j tlfcj> j r a '-^J' 

j^aLjU 4 j 1 I J 0 ^“^^ ^ -Lfi 

<S 

4 /*-Aj 1 Ja->“ N 9 


s' 4 * <, 




'im % Si^: a ? 444 c>:vt _i j 




// 

J. 


>v 


djNl C^bj^/I 0 JJ**~\ ^c)_yi 

’(♦-^ ‘Ubx^’ JU ^jjjl yj ijjjjSi :jj^Jwj 


*1 dj 9 

*> * . S' 



' *s ' '*, » }■'?■' X,<y 

» V <Jj)l oji J iil JL dxx 


. [ 0 ^ Aj^I C^J^Jl ajyA ^ 

^ cH.Jj b C^J 055 * 5 ^' j Ji Jj 

L> ®^l^jj|l J»/ 5 l® j^jjl^ *— ■ > dS -LaJ .jJiJl vHjIjL^*j 4 ^J« LaIJj^»-J 


Ar 



r r r ^ 

i-A*) j tjl Jixpl : J^> ojl^ cs^ u^ ^ 

*♦ 

• U ^ . . c 0 1 

f, p 

A^woJjP S' wLoJl*_) oL jJij (jl di-ta ^>3 

a^wJ^JI <~^S 3l cjyJiJlj JL^Jlj ^UjSfl {j* oJl5 Jj 

f-Lfljj ^g-x .. la ll f-Laig.^/oNl j jj k:Jl j ^gjlJJl f-j_^jJl 4_>jJaJ O-i^-laj 

*♦ ♦* ♦* 

y. 

.^laJl oIjLp OJUIpI 

(jl <1 jL 5JI <JLJi>iJl I ^-L&L>sJj cojJiiju Uj ^jj>Jl Ojy^-is* ttai 

.Ll^ J*>JI {j* LS^i ^ ilr^^ 




• tri :^I ^ ^ ^] 4^ Jit ^ V olill Ol a VI y^T ^ Cj 

!4jL>t^ JUj 


_ / C A s » }'">' s <* W*ss 6 }''/' S •£ S <■' '\ 

.[TV :ajM! £ja <.^y> oj^] qUJJ 1^/AJ Ojill 

9 s' ^ Jjjf- £• 

(J-l-?- ^ J^>t-LoJl Lj I oJLwu ( j-sJj 

(1) J^5cj Oj->j^> ^ 


.[A ! Aj^M u. iygll t> j ^~ r = t J|Jj 4jJ iy;aLJ 

4*1 

:^jl5vsV ^.UaJlj c~>- j ^iJUju 

-r'// / « ^ ^ ^ >*/ > */ ? ^ ^ *■ C ?^> ' ^ < / \ 

■■=> [>lw-v!>Ij Ot 1 >^— -A — 3 ^ ^jaAjo 

■ [VV !A>S/I ^yi toJjLoJl Sjj»s»] 


'ti ^ A > > 



jUl cjJS ^ j ^ o*^Jl ^ ^ >! l- 



«* 

«* 


(TY') <ul>- J5 (_y caJ->- O^Jj y O * * _ Vo) gjjJJl ^ 

& 

J^o [YT JSLi] ^jiil^j ^1 J5 ioU^yj/Jl ^ U-jj 



✓* 

<7 ^ 
*« 


<f 
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> i 




A* 1 

CMMuk. 


.^w . <bl^ 


* V » % 

<r 


J5 c<>^( o*,* • *) 

<_s"* j^-i^- 1 ’ <j-?~s-?’ 
*♦ 

_b-l jJ! £J jJl 

L o - g -liw ^JjLwS 

*♦ 

<_r*J '-»-£: :: ■^j-’ <_j-®J 


_ rr _ j^--- 

j^Tr.4.11 Ccu lAljj U^=> CjLj_^iu^>j^^^=sJ| ,j_yJ 4£^oJt>o 


cr^J ^--fr: ■: ■■ 
♦♦ 

1 • * « 

vV 

♦♦ 

♦♦ 

•U> 


^LLaJI 


*5llJ jJl 


U >i Jbji N ^Jl U^Jl el jj ^3 ( d- 1 Ljw?J I ) djLaj»o>jj3j 

♦* V* 

{j* L-flJl {jA Jj>“lj Oj ^SwJl] OUj j£-+A 4-*-V^ (J& 

P 

4jj JJ oLlJj 4jjJ JJJ 4_J j^Ju>- iL^vwLvc Ju>“l jJl 1 c-iJLlj 

^s- <DNA UjJI) A-^3jjC-* a-~jj ^L^lj 

♦* 

Jl&iVl) ^jlJl J\y- ^ *i\j\ Jl^ aJ > jJL- Ji^i 
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01 dlOJO ^Jb Of Lu c~il jLi JLiljjJ! ^J-p 0! l^j 
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*-*->.• -^' o^Jj'- 1 J 1 -^' 111 i y_ ,j->^ j' ijj-i j' jn^" l^' 5 ' ^J- 5 c>* 

£, 

Igjg^o *-^ Of jLs^ j c 4 >& ] I ^o LgJ ^*»LwO 01 4-woJp C^L> y Ja^ *> 

j500l ^-Lp oU^O>eJlj ^»jIjl^JI ^.3 a jJL^Jl < j-p L&.sL*_jjj 

lOL^oJl aJL^JI oU^Jls Ofj 4 j jJ^j 0! IjuOj^ Li> ^OO^Ofl 
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L>U^J Jw^3 Iji — b? -L-3 ^ 

.[YY 4jS/ I toJjLkJl 5j^] ^ 1 




: J*)UJlj oyJI >-jj j^f~s Jlij 

tfrU-jJl ^1^7 ^ Lyg Aiil ^L-.l ■ ^ 'j>^ <-^1/ 


.[nv 




<Aj 

uj La 


* f, 

c L * ^aj jS ( 1 1 ) ^1_P *— ' -M->sJi L>*Ai>- >tj c L) j*Sj\ j {j-y^ 

P f, 

J5 (j ys>y SI t4_j2jjJlj ^jjw^l olj-^^Jl (j\ gamete LM>Jl Ijlp 

. 1 aa9 Lo ja j jS (TV) Jp 

^3 j i a */? i ^JL j ^ jjw<Jl ol L^ aJi-p 

*• «(*•«• 

p 5* 2 w 

^Liwfl i I 4jliajJ! L*^o cL^jLo ^0 4jLo jS JotlZjj cL&Ulj^>“ 

oLL^ J^lJj lg*t> > JpLL oJl>*j ^La JuN I IJl& jl*j . ( A>tJLLJI I) 

<J“^^ cJr^ ^-5^“ u~ * ^ ^ 

l^-gjljjj^ c^j ASAiJl oTAiLw> jljjw^ Lo^jJ ca^m-A ^A^/gSl r-jjJl 

UaJI J-~L-I ^ J i _ r k~d\ J^s- oL^*Jl o-i* t_f*J 

** *« »* 

tLaL^_> AjL<>j^o Lo. ^ i„^> ^jS L^A^j>c_> ,^Ji Asjlj^Jl oAq ..-,^ \ \ dUjJ 

♦♦ 

LtA^Jl oljLJ^s JwSAxjJ 4j>c^iL<Jl ivij jJ I j^wwaaji^j (1) I Jj*j ^j>~ lijU I 

i# 

La ^a ja j ^\ ^>_i <wywJ 1 ( ^ju>Jl L^-La ^^xJl 

M «• 

r l*Jlj s*\j% L^y\ iyLJj\j J\jj]\ ^IkJI iil5 f — 

. Lg-^qj 

1*1 . o J->“l j <LL*_*«a AJLs0 ^J^_>t_) 1 4_j Li <L^jljjJi oJj>*jJl 

*♦ 

Vq rr ~£\ aJIj jJ! oLm J l (genotype) i y J53 Jj\j jJl £->UaJl 

$. m* p. ^ 

f'LgJolj 4 _JLp ^1 Ll^jI ^IjcoI o^Ij^Ij ajLI ^a 

^^lUl Jl 

^jQaJL Aol j jJl oLq-A^aJl o Jla jJfeUaJl Ja-^jJl L<^ 



/ol jJol jLJNl oLL/> J^>*j *• j^-il jl ^ IJl»j t phenotype yfcUaJl 
4_<jL*_^ 3 Ju>tJ 4 ^_pLU oLL^7 4_> jJ y5Jj <ui_p 


Nj 0 j5u Lg->li L^_L<*_>tJ (5 4-olj J-^ C^Lrf2_v2_!| 14 C4jLjwJj 

44 £ 

oLU Ji dUU .dl~ ci J-r U i^s±]\ IgJ lit NJ jrt & 

<jy\ ,^jJ Oj^rj-a j!>3 pj LgjSf 4. jJH I <^Jj>-l *bJ (_^ jdJ v'jj 

^ L dJJjJ ^.o-L^Jl J ^^j d ' y& Lo-d • ^S'J 4-^Uj^pI^ 

^A>.,rg 1 1 r"jjj| a ^isLjLaJlj iljLoJLaJl oL^w>J! jb <—Sj j-*-° J-* L*-^ 

** ^ *• 

o j-JlJI o jJi5 sjlsL- ^-U^J Lgj«-u L<j j ^3 ^j^LuLoj *— pLuls JlSC*Xu 

♦• *♦ < 

j\ a5 jJl^j ?■ j-^Jl j\ ^wv^xJI cl)Ljw» jl 4oLi!l <J jJ^ jl c^j-jw^Jlj 

4_*^>L>t^o j— P oljwj>- ^ jJaJ c <C_^x^3 '-Aj jA C^->xJ j ySL! j .oLs^aJl y-o dil:> j r ^_P 

^ t5* U^5U1 jdjl (jS’USfl ,_^ iLliU jJc- j\ 

+* ♦* 

£ ^ — ^ ^ ji 

<_/^! jl SwULx v'jJ b jA W-jj <*y~r (Tjj 

* p. 

. dj LJ I jJb ^y^2jJ 4-jLp 4 l5Lo Jj>- U 

yo yj^/l L^v^So jl ^5>j y4jl y* jl5 oLL^ ^icJ>zS^ <_j j-L*Vl Idgj 

** 

^ M J i_jV| ilSlp (j^-* d \-f^ Ld>j-P ^rg-lijj AjjjI 

*• *♦ 1 

.Epistasis oUjj-Jl *Zj£J Sy^UaJl oJla .^Sli aJLjIp 

oLda JCwO L« 4 JLjLp A-^>dJdJ AjLv^ (jl5^oL> ( J-1 ja ^Jl IwLa 

o j j) ^ A ajl^> j-£ k j jjS Ud t3Ju>cJl ^1 JL>-I cL>t3 j ^ jg 7 d)l y-JwwwJl 

♦♦ 

La t^^LrwJl aAs* A*~JLi ^ J j\ £*\ LJL-mo ^Lol Jb-I ^y2->cJ ^jJlSl aJlP J^o 


JL-*i «j|i| 4)t J J_WA> J (1)1 pjL» (_5^^ (j - !^ 


CH 


Q jJ j_j jl L. 4)1 J J^J L : Lrd' u " : ^rj 

♦♦ 

(1)1 ^yoj 4)1 J j-^j ^ ‘ cJ^ jLi ? y^-3^ !<JIS . ajj L>- jl ^ % >Lp 

d| c!j5La y) j-i7 N ...o® jWj5Ul Jj-^^Jl JLa3 .a^o| Uo|j oL>I A*\ ?a^L j 

*(*^ jr^J V~~" r^ - ' d o^--l bl i^ikJl 

! 4)1 c—jL5 c. 

♦♦ 

.[A i,Nl Sjj-] ^ ^ ;?IA jl j 





. [ ~l 4 jS/I t(jl jT IjyJ] ^iLii l-d jC ^UyVl <j 


/ -t** 




<Sbpi SuS (ijjl * y^=dt i£> U £sj\ $0 

. [A „ "1 oIjSM tjUaij^! o jy*s 1 iJj$ its u 


•J 5 ^ Sr 4 > <-^J 


/ / ./ / / s s i / *■* S' 

s' n t" x »■». r ^ -kh -i- 


‘vV ->*SOj LjLp L~Js> *fepj Alii J J-^J dO. r 1 

♦♦ ^ 1 

j^l ^ ^liJI ^UJl ^ Sll zyrjtt ^ J\ J^i (J f-UJ! lJUfc ol Lu 

#* p 

( jl>Jl 0**^.**) ^Ip Aj^o I A»] I d3^^j ^ lo^3 J6S+-& A-^«j ^ I taX^j ( ^ I 


•it -u>^ 

aJ 5^S ^oJl aJjJL O^S" L° ol <— dj j-JtJl ^ jOJi d^owO>Jl lO-A oSj^> 

1 ♦* »♦ ** ^ 

u) ? “* 

IJ-A ol aJ*)L>- OOOoJ t^j Jjjji ^^LJl (JjJ ^o Aj A_J| Jj Lw>“J Ml o** 

** 

t(Jj>- jJUJl jlj t^_Jij«Jl (J^Jl JlLP jj-»j Jp“ 4_> *L>- ^JJ! olj (j->- 

• t ej-'-di <=-(_^ Oj 

♦♦ 

^j/uu ^j_p c^L>tj>- Li05 aJL>i^w^ ^s.x^.xj>- OjLS* 0 J 2 J 

J-=r dr 4 ^' <_0)J' jO^' lS- 1 - 4 dO <0*=-" j'O 

«♦ 

ojJii Jj>- aJI A»^pj^woJlj aj^LoJI oL> jJisJl i >L>c_*/ ? 'y j j ^j^wO>t-L^iJ 

Ojs^j'yi jtJl^Jl AjIj oL^Nl d_$Oil JU>- v il Jj>*ljjl AjIj tjj'yi -XOJJ 

■f-fij&j j'^-X 

t [ ^ T 4j*Vl t(3*>Uajl OJ J^] ^'LAp J^l»“l 03 oL? LP 4^1 <1)1 ^ 

jl>Jl 1-. 4 j ^U- (_^ JJl C ^JajJl (V-fSc 'j-^j-^i (*-0-*-^ 

o= 0 ' 


ii^s o^ pd & i o- ^ JOA' ^ ja j^sit 

. [W* a>NI ^LjJI Sjj^] I^Ip Aiil jl^| c/’L^lj Ojt^OlJl U 4^ ul? 



<Loljj jJL) C I ^yo jjJl JJ^P j_*Jl CjLpJj j-LSvj 

LjIjj I ^ ! j g Lt ^ j-L-^N I i J w^_j . ^ JH-J J L? * $ 4-w>kJjl«j ojlb 

[ ajjJ, .,/?.. 1 1 4j>^jJl!I] ^JlJI ( Ja «^.)l) jj jii\ ^UJjL5 

llllj f j^y>x]\j { jZ J hi\j <j^j^\j 

p 

'~j IJJ . c-».lg j c-oL— s cujIS^ ^xJl (_jpI dr 0 

dji u Jp 4jjlyuJl oLwsJl *— <jlsVl 

** ^ ^ 

. ^ jl ajJI uUv? <Jbi?l ^l>tj| 

L^j>^Jl; wL^j <LvijjJl ^3 oJu>*J ^iJl 4 la, JuJl AjjJiixJl oL^L^j^I f'Lul 

♦♦ ** 

( 4-Jw>- CljljL-La 4JLw*> dL>*}b>“ ^IwLxj J-jJ-) ^J^bb-4 L^-P ^Jlj) 

Lobj .(V^ cUjlJI <— ,4-p L ygj ) Lo^y j]p jUa-JLt^ L oU ^5sJl 

i>JUl i^JI J £i \ J ^Sn ^ ^ISi J^LJt oU LilJ 

* " * * * * 

^IjJaJU LJLp c_i j-*j Lo jl o JUwL>* A^k^p <^wbl jJ oM U>JL>-I jl NlSwiI 

p 

^JL JlS dJJJJj cJLjl^I ( y^%^ iJUJ jVP Jb jJ genotypes iJljjJl 

Aj^b-J 4 J|jJ>-|j aJL^-Pj 4_oLo*pIj 0^ljU>-lj 4 jJl!| j J_P 4*_JLj! JL_*_> Jj>-I 

p p p 

^^Ip I^J> Lp ^p>UI jl jLJ cldllonJ 4 _^jLkXw0 4jIL*>“ Oj^C^AiJ ‘UjlSIj 

^jljiaJl) iJw2Ji oNUd>“t oNl j\ ol^s JJi ^jS/1 

^^lll Jj>JI 4jLi ^iJi>Jl ^ oU> y> j j!>S\ ^J-P ^ b j-U (ioljjJl 
♦♦ ♦* *♦ ^ 

* V p 

(_^l Y) o'jL«ji5«-'y! j-ip oL«j_*kj^oj^SoI ^Ijjl aj^Lj ^ Ip 
^ Lp- j j (Yr) J_p 4)1 oL_p (^JlJI jl )^l Lol .(U 

p p y y - 

(jjl i( A, £**,*• * (^1 Y) j o^UipNI oJl* iJp jU coUj-^j^j^5dl 

• £il jiaJl ^jfi ^Jjl^Jl ^JOJl I U->-l j ^jl^^Jl ^xjUaJl Jl 


j p^ji a^VJ' I-4- p-^J>eJLlb A -/* > - >Q d-J UwnJ>- ^ dJ LwUj j_) ^^J2_) 

P 

oL«L~ulj'hll i^P-UJl ^Jpjl L>*5 Vp ilj^kJl oJlft L<k^ . j** j£}\ 

<y ^|j-pL y>A ^\ jL5^0 Jji o iJ^JL o 4 ,L?.JLl!I 

jl oj-A L ^-* J ^ bU JbLdLxJ 4»^jLsiw<Jl 

tp-Lva-pl L»t)b>“ ^jL>J ^j-p iJj^www<Jl ob^>«Jl 

^p ^pp*^ 

bl j I c o^JL>- J-^ 

i ** •• 



jSl/yi jjt' J\ L*>UJl cJj j\ L>J > UJI jl£Jl J >.UJl 

. ^d>JJ Ax>j>- daLft ^xlgd** <Lolj Jl da lil ^> xjNI ^y> iLwvJ-^*) l)^ 3 (. Ij 

irr^ u? ‘-r^ - c^l dr d-* J-*-^ <_d dy^'j oUjj^JI jl L-.J 

♦* ^ «• 

AdLj^l j A-JiLwo-^5Gl J^l j_*JL> jjLJl 4 _*_j ^ d>JJ i-ol j Jl JuJl>^jj 

djL& y~*j d>U>jjjN! oJjb ^Jp yy AdJI JoI^p lJ IaJ c 4, 1a ^, > t^Jl 

<_?H J^' '-^ lP>. •& ^ ‘t y'jj^' d y j' c#* cd j' j~d d=~ 

•• •• 

. iljUJl J AjO jjU Nj (O /Jo J o yld oJL>d>- iuljj oLw? j jJ? 

Ji ^Jl dd-~Jl .j-d>Jl <J LLa< JJ> (*“*1 

♦* *• ♦* 1 

*j^Jl o wLX jl C^/^djL ojL^aJl 4 jj^^I J jLj jl t *Lol ^»^l lj jX^J 
s*xi \s jo jj j>z ] ij ^j^i J d*^-*-* JoL>ji ^*yij Jis>t^ji 

J-0->sJl cd^d?*- ^jddxJl ^J-P d3 L<k_S" « J*S* ^ A-oL^J^I A-w2J>x J j 

* V * 

old j jJl 4_**Jaj ^9 N I tL^wvO ^Jj£j> 

.Jl.il oLiJj^Jl oJla aJUc 9 ^ do j J. d^. c^ 1 

♦♦ 

4^ _C^P J^X>j I * •ii^>~i .xS I l2^La> jjjj I j ^Lj Ij jJl I j-°^ ^ /v-* 1 ^ bl 

:^4i /JU! iiUl Aij^cJl Jb-V 

♦♦ 

.ji/'yi ^ . 

.dystrophy ^^Ua*}! jj^waJi _ 

*♦ 

i3-Sn J jiJl JjL: ^aJ J-ikJ! jdj L^_J j :(J ^iJ! ( _ r ^) ^>UJl _ 

^aJl jJULj . j\ ./i . ^ ?-| <LoJ jS *Ujl j^- J 

.U53! * >U! ila-JUj 

4* « *•• • ^ 

. jiiji ddji . 
*+ 

.^Ji - 

. ^dJl y*"^ .4^9jjJl odiJl )p\J~j ul v^ - 

^ ajJ J l a jlp) ^JJJl Li^Jl 

Ml 



J-AJS c y > -N jS oL~>Jl J-iLy <jJ| 

p p p p 

oJla l)I L<>— 'j jJl «— ^ ^ ^ 0^° J^LjlII iJ-A 

♦* 

(l)^_ScLwc IjJ co j-JlS* 4-oljj c^jLi*^ 4_1 jLa lj5lU-pl 

♦♦ 

p p p 

^o <o j3^Lo ^ I c 4ia l^?x^) 4_J*I jj oUL/? ^Jj>Jl ol (J^LJl I -La <1 * */9 >• 

MS 

a 

^3 ^_L>c_j ^lj-j 1 o J j>ej 4_La-L>j^ o cjLJ— p 

♦* 

<_^1 ^'j L&J-JjLJj l$J jl5 ~—j >j .J^->Jl ja ^ jS 1 1 4-Ls-j-<Jt 

s 

lV p 

3 j-o) LJ «-\j ^ CA^olj^Jl ^P dJ^X>Tulj LJl ^SsJ^ C l^P Ou-X>cJ! 

p 

; oLo j^t j^j oLL/ 5 j ^/2 jLs^>* 

c^r^J J^L*x! <^L» <jj-Lll ^J>\ ^y 5 c^WI JUi>Nl ^^Lp L^JjJi 

<aJL>«J! o-La j jfj 2 j>-Ja c L^j jj\ ^\yj Ifrp _j-> y® cowl) Jj>- 4 j j ya p 

y* oLd^l j|jj>tj| ^j_P oJj>-*>LoJ|j J j ^ J j*-ply® 4-wo-L*Jl 

. o3 jilt oN^L» 

oLL^jJl J-«->- ,j-P 4_ijj_~-<Jl ‘(j-~r (° ' ' * * ) <.5-^-^' J-*-^ 

♦* > ♦* 

^ iM 

. -OjstJIj ^-ImAP-NIj L‘>UJl >. Oil ?j iJs>ruj OoljjJl 




_ Y 


“• e. 

J r 5 ^-? 4^—jLO 4«WvAj ^ijJl L-xJ! o>Ltaw>«Jl lA jJo c Uj I j Lo-S* 

La^-p yp ^yJl I^jLL^j L^-p^j 3Jj>cjj 4jj 1>JI y^r^r* 

. 4 I)! olS jJL>zA y® 

p p 

La31-Aj>-I^ L^j^jI 0w\j-\j>- 4j j^aP pLj 4_^Lo-P UjJl jia. L5 

(l)LoyuNl jlJu>cJl 0 j_^3 ^j2-Xj Ls_>- Lj^Lo lJUfcLi jJJJL) <1) j_^jJ C ^L^jLj 

*♦ 

.wbNl 4^w^L^>tJl oJla Lijjl d)l LJLp cLl^ oli jJl>^ 

^LiaJol 4«ij j_U d)l lLL jS jj^jjj^]\j d)j_^jlj j j-v^ j jJ I C(l)LoJL«Jl <J^2 j 

c d)l j- / ^ > ~ ^->2-Ll>z_) cLSjlII ^3 5j j j-Ji J^mwLa^oj 

♦* ♦♦ 

• <lbl 0 I 3 j^Jj>&^ 5 (jLw^^ll ^woJo *»l)I j^s>c]\ I -La oIjL*/? 

«♦ ♦♦ 

C^LiLyi^ 4-J-P ^ A l // ^ - * ^ oLJI J— Jl-jJI IJla j! U-J 

♦« 

p p 

tjl Lo^-y) IJLJ . 4_J ^ 4_» t^jLS^ 4_— Os>- (C^ 4_> 4^?U»- 


. r 



4j l4j L^U*- loljj L*->U3 0 L-*o| JlS' O-Jkj M 0| 

p 

• 1 I ^ U? 1 .i^«fi»0 L^nS" 

UN> ^LJ^I Js- d->Cj^o ^y> 4j^<jJ>xJ Loj d->L« y* y J ^S3l 5 jJL3 

t- * 

}k$[j>cS^A) Lg->|3 clUJjj c L oLoj <^_)Liwa d->L<s y*+> ^y*j ^ L^vj2j 

•+ 

.(T'^ ') o^'^ a J^~3 < -'W^' jr? ?Jr^ j' i_r~^' i_5^ 


_ * 



_ r\ _ jg-.t. 

^3jJl o- 4 isa-j^-ii (J^=> O' \_o_j^ .l1jLjj5^5J 1 ~ <' ‘ j ^ O - ^ ^ ^ ^ ^ > “'3 a 3~J ^ j^l_LLi_£i i 

* 

5LajUsa_4 DJuJLseJl CjLo o' v _ 3 -' < -'»-j IJlA oV^ tA >C ^-»Vl q flo 4-TmJi ^i^tj {jt a^lu^a^j f—\ )l 

0-£ o^aite-^-jL j o' d^oJJ ^9 0^1 o-^ O"' 1 ^ 4 "y O' Q ‘~~~' A4 ^ 'jJ <((_£^-»^' ? 3^* 3-* 3 j ^ra-W) 

4JajLfljteJl DJLii qJL Q j j * j ‘ ^ 1^1 Ual . ALOJl ^J_jlLlu qjj*— O' Oj^ ^ t ;^4 j 

Q^*"— *^J)j (jjl 4jjl i^jssJl Aj JuJ ^JlaLdb IjJ-lLp- jJoJ ,|^jLIi V AJuLUl cLlaJul)! 





jLJ)M ^ Ji JUJI jLJ^I jl *jiA U 

♦♦ 

cl)L~->Nl CjI 6 > ^JL*_jj 4jL>t— o>j <Ul ‘La\s>- ^5Jl dj^l 

jr* ^ 'V ^'-~ J ! ^ J 'V «>• f ji jr^d r 5 4_>! J A_amj2j 

U_* jJJS N j iSU^ LJlJb i. ^ Mj i-ilJiJI L jUJl 

oJl£J i^kJl oJu» cJlS jJj .*JU»Vl *lij jjkJl jp oUly 

^1 jl ^JjJU jl5 U5 c^jp ^1 AilS Si jJLJl cJ^J Jii 

. o'yi aJlp j*_& Lij> 'yu ^_5 1 jjiaj ^si ^ j^i 

AjJ-JL>tJl *)} (^JiJl VjJaJl j ) I .XoJ^pl UJjJ 

V. •* 

!** 

0 p. 5LS j c cijCL>«jLvvs^Jl IjJuupI L*5 c Lx-w-*< 

^o Ula J c ^JLp ^llSl J ^JLp ^jLJl jiJl olu>Jl N j oLiwaJl 

<y ojJi 4)1 ^yrj jr° J^J (*-^ f 

p, p. 

. pjfcLI jUaJL» Jj^ ( j>3 jl ^^o-Lp JJ-S Oj^ 

L^l j_>- LLwJ^ jULL N LjJli c J^ j>- oLwwjJl JuLjJ La j_lp 

4)1 ojJi ^iJl Lfw>j JiiUw Jj '-fr4- p “^dji t U- : '--d_r^J 

. oSM ^5^-J ^!>LJ| 4jlp f ,T jJi- (jl -L <uA_P IaJ^-jIj 

^CjL j-w*> ^ xJl ^«-Lp c1)L^2jjj jl Li L^jI o j c^LJlj 

L y^h jLJ LJj^o Ij jl>- cl) c L^iL cl) 15 L^o Lg-wlp IjJoj j I 

d)Jj tjl j-oJu^Nlj p-LiJl ?j£> jj>-Lpj o j-^o 
t jJ>-l ( J-^ A^wOJj j\ j5o 

L jJ jl L Lyg->- UL5 op-llj cl) j-5L d)l o l) - 

.ULJl 

e- . 

c /r ^k!l ? ,-^nlJJl oLJk; jl5,l S^JjJl ajlJas>s->\ o Jla L -*• ^ 4 AA ^ jlSJ 

>♦ •* «*4 «• »* ♦» 4* »♦ 

cl) i- 4 «/? J I LJLp <0 ( j-« ^>c-L>I dULjj 

«« «• 1 

^yJl *~Jb UgJU— ^yL p (jP-Ji oJl?-j jlS Ails’ oli jJl>mJI jl 

. jS/l aJIp 


-« » 1 



JJ oUUj oUl ^ y>j f-U Lfj U-> ^jSM «ilt J-J- -LaJ 

£ ^ 

3 L$ 4l)i i^y 0 o*-L>wLo jy*^2. s* 

J^>- ^JLy. L>- (l)j-^-J 4JJ>J| jt-J ^l 

! Ju^xJl <^5 ^5\Jl 

SJf G£ El * 6S2 jz $ /ass* £ S Ji> 

t[Y _ \ ^dlb^l td)L~)Nl ojj^J 4L*)-'^ <C)1a^i 3 a... lib ^rLlUa I a a L‘> 


> * y. i"r ir’"rV .-r'M ><rr ^ »' 


// 


-<w*> 


JI i 


Ui^u>. 

w , _ ^ ~ «» 

* 05 net ^ y~^ ^^3 

.tro _rr oLVi ^ - 6JJ -] 4 iSf ^JJ j-U UJ P jt 5^=»fa 


j 


JiL=U 


Lf-j J S^JlJI jLywiVl U bJ Ji <0)1 jl s^jJ^I 0 S 1 oJUfc ^ 
’ *♦ 

£• fr f. P 

W -ci^l j^>*-J J->/ 2 ->J Iajj-Jtj IgJL^-J 4-4 ^ j-*-) 

4)1 £w> 4 - l$JU oUl iU J5 ^ JjVl oy>Jlj Jj^l iLJl 

. Jb^Vl JL>- 1 jJl 

lojjJl Jli jLJl Ula 

** 

l£ife * jjCj l^s ^ ll£2t tit JiJ ll: j4S liiSt 0 (£ jjjl^ 
Sj ^] 4Sj^3 &f 4 , 1 ^; ££ i^ * o/L: i£j ^ £i ^ 

.[vr . y\ ot/yi 4cri 

.[n iNu^ysj^] 45 _jt >cii 4 jail' 33 jj£j> jij 


.trr i^i 4r »i^i s^] 4j^J>Vt fjs3 :JL«j 

t[ ^ Y JjVI jj-a] 4 ^j ■•- "*"j l p ^ 


s'* / ' 




1/ ^ 


c[u ^1 ,J^J! Sj ^] 4c> li^J 1L ij&s.fy j_XI( jic^ orj : Jli j 


t[Y 0 i,Yi(i 5 jj—] 4^*1 (j l< <0)1 <i>\ J* <Jls j 

cjy <UJ 4 ^ b Ilf ^jv’l 4 c:j espi 4 U jj >Jj 4 : JL- ® j 

.^j^-jJi Lo t [ ^ V ajNI caJUJI ojj--] 



jLjlJI oJla ju>-jI JuS aJ_p (^1 tJj^l oL^jNI ol j-3 

4jU iil5 J^Jlj OUI j : w>Jl clDJlSj 4^~JL) ^jA Uw? ( ® * J * % • ) j Jwli) 

♦♦ 

^»L*Jb Oj^ {jA 4j| ^1 . 1 Jj J-o I y±-&j aL> j\p ^*Lx>t-v^ 

***• p ^ _ P 

*ol U^>l Jb>T^ jjj .J^bLv^Jl 1-bAj i AjLp- AXJs> c-j| j I 

s t . 

jl 5 olSCJ aJ 0 jJ>x-^vwOJ oJ_aL>- CjLjj *'-* cr" t-LJ^ ^ o^J 

l£j->M cT^' cT^ J-^' Ol^Jj t(_^»J^' J -*-! fb 

.osyrj •*-&* ^ Jlj l« j-*j 

** 

f-LJip Ails' JLu j aJL^u LJU a^Ij <^S jj ajIjj o Jj>-*> 3JI wb>-l o-*oo 
oL~J^I oJu>- jl ^JULS 1 Ju ULo LJ 1 ol ^^3 oloJl 

♦♦ H 

J5 jl>Jl oSf caJ Ij-*-*J 0>-I jJ j Llo Nj UlJ ljil>*j p-fJj. tpjOiJl 

.a] ^lL j-0 ^ o-b>-j 4ii J^JjsxJI 

^ jJu^ N ^iJl AjjOJ A3*>Up <J^L>- rj-A ojUs-t-P-jj AjU ^UJU aLI OJLi 



4j bj ^3j toL^->jj JL^- j cj U a^s^ c^) j jl>oj ^L«j olj-^-j 

^">Ul ob L^> J5 ^ij oLUj jO- 2J ii^U-p bol^>^3 ^ 

♦♦ 

oo^tj L^JlJu AxOLS A^^iap 4 jI tiijLoJlj <^S\ j ^jj>oJI ^a 

?5f p. ^ p 

j^U <jJli- tA^Ob^ LgJw* ^*5*1 j iJbj- ^-OS* ^ ' Z ^ 2 '^ 3^3" ^J^~J 

jj^uJi j* L^J-p JiU^Jlj U L^wJl jS ^>jj ^ 5 ^ 

« l ^ 3 

A_fl_OJLSI Lo c-l ^ ^ ll jl j->“l 1* y>“ 6 a^ 1 

♦♦ 

ej jJa^Jl 4i*>L>jJl \jJlXsS\ Jij ^ ^U-L*Jl 

jl ^*>11 U^> J5 iUaj Lo^-^-i ^iIjU 

ol UJLp U^sA^J ^P 0l3Jll>O A1P J^ 3 A^J 

H »« *4 

y/ 

L^_) AjjLaoJL tup Oj*U A^WMW^M<WVki I aoIp ^ o->c-xjJl aijIjL3o Lo-^-Oo 

♦♦ 

• cJI^WSM ^1 JJ> 7^r^ o J% ^ jJwiJl A-Abl« jLp ijj£ 

*4 \i - ♦♦ •♦ 

Big j~S jU^ijt j\ iijLs a* j^e> aJIj Jylj o^J I jJi 

♦♦ 

033 jj>oJl J ^ CjI oO-fts pLs O^-bO jzy> Bang 



iS db jj>c^oJ ^J-^>wL^<>Jl j*^-*-w<iJl ^j-> 

A-LS" lj_A c /». * J g .^J I j->zjJ$\ Ijjfc ^_Lp A-g-jLJLbo O j-^-> oi j-JL_*J 

^ *♦ 

*t *fi 

<pj^> Lo-& j^>^o (J^>- (jLiJjj c o Jj>-I j ^uSvJj AS' j^jj jl>-I j oL>oLj oL> 

• AjI^ 1^ A^_^j2 j J I */3 1 1 b)I^.^L>A2j^ cJL>-I J aJ L^>“ 

J i?3; rfi2)f o£ fe J£J o>jVf> osiiJ 


^ o.Gl 


-i.-f >T< 


:4^ 


J-^j olj-&L oLj <jJl>Jl bJ wb^jt aj^p JuLSl u jJl*»VLjj 

ii*>u? \sjjJ LfJ ^L^JI jU^p)M iJj-b jlj jl jAL> J4 ^ 

I ^ I bl J5 ^ C (J b w o> J I ^.^bp b zb t3 . Ajf^^P p - < J^P ^ Aj ^ Jb 

£ f. ^ 

A' j4r*t £*'y' u^j '•'^y jj <_A jjy As> jU^Jlj 

<r . f- j 

i I A-bo J t*_>t£>sjl L<3 AJw*J C bo AJwO 

«-A A_L aj C^-L>Ji A_boj t^£2->»L>tJl AJwO j i wo-^-Vl AJw-oj 



^~i * j j 1 ^->LjJl \Xa \S cA-^Sb aJ *_*b? ^ ^bJl A-boj 

♦♦ ♦* ^ ♦* 

4* i Jl 

b^-^tb? ^ cAj!^ aI^-^J| wb>~ 1^ aL^_> OwL>“l^ j 

?jLj)/L l^ijj ^jiill yi LjUpI ll«> ^Jl ^^1)1 

<_AJ ^ j-*->j Uj-j>j ^Jl yj LJL*J oL'yi eJiA jt_JL*Jl ^Sj>c}\ U yj Ji] 

.OjySj ajUjcJj jjjj>t3xj Ail oil l 'jijs\Si\ /Sij tbJjiia 


jU^Nl oLj JA ^iA) 


^1 1*.^^! jJUJ! U J±J cJii jJJ 
^hS J JUi ijjd\ 


(Jp <S_y^\ jT V-jy 

.y- TCi ,"<fi ! - ^ '.Iff >--;> c < ^ -t rt, , *".\t ' 

yvj jWj. yw j^tAj ^ — « jyy y ^r^L? 

x /(*y ' " \' ' \" ' < A xi "> ^ a. 

aij irr'j c^li; ^ lW c/L>^^ j^j ^ 

Jj ^ ojJAy. yy 4 6i jb' J-A' (S^i oy' ojrJj y 

eH! -S?J Ay^> Jyj y^I ,>* cU^-j £Sj£>C* {Jos Jfj)l I 

^i4> <4 uj. (^=^1 4 Jam ^Jje \^aM J-^AJJ y-J Ay 

• [ i - T cyL^/l <, yp- ^Jl Sj ^-^>1 




ol Uj CJjlZLajj oUjIjJI oLNl oi-f; i y-\ l> 

iiLo^ j jjo\ ^1 ? 4JL<Ja.Pj AjIjJjjj ^-vsjj 4)1 jjpo 

t\j* kAj>c-L<>J i C^L^w-L® ctA_0^j>- ^\ ^ dl.tf 1L>- ^jS' 

4)1 o j-J2->- dJLp dJUU^ oaJLjo lLLwI-s-pj ciL-Lsj 4-Lg.^j 

Jd>- ojJUJl 4 jLjI 4j j j 0-~*L*JJ 


tUI jJlj ^LSwl ^Ut *L>- y« g 1 Oj.-LiJlj 4 o_Ss^>tJ| 

I (_$*J ^ oUlj^j>iJl wb>-jl L 

«* 4 * ' 

.oUa-^Jl jUJl J>j 

++ ♦* 

40^1 aJlp ^1 LgJL>- ^Jlp iilS 4jli jJj>t^ ^JUJj 4 jU^ JJl! 

*♦ ♦♦ 

J-LkJi lJ-j jl JJwO 4)1 jJi- ^ Jiy>^ 'ij iib-ft ( jSij *J j 

*♦ ’ 

.oSn 

yL *Jlj JdLlj OJ JJ Jl ai jLd!>U ^Udj 4jL>^ <li_lj>- 4_vai iJl 

** 

i[ \ £ _ \ X oLNl c^wo^^Jl j ‘*' ^ 3 


* ^ » , 


V/ <> 




V . / > // x 


Qjy *5n 3 LojlaP A.ayg.4' LjJtL>t3 A^y&4 AJLLaSI 


<Svii£l 

- s ' ' 


>/* 




g. 


i / ^ ^ i y K / /f 

_ i . i . .1 ** K»t * 1 . 


:^l y> dU-tfj 
*♦ 

C& &; £J5 £ SK >vj « j2£ dit ^ ^ 

c[N aj'VI tf-L-jJl ojj— <] I/O 




ij\ Jj> N J coLj^-^Jl y» Mj oi^iJl y« LJli- <dl aJUw^/ J^J j»Jj 

«♦ 

✓ 

Nj L^jo jjfe LLwJj J-iflJ 'i/j olo j-^ 'V 
pLjI ojJ^cuJl oLoL^iJNl V$^>\ y>- ^ Nj L^Jli^ ^ 

L^?lji>- j Lg-JU^ JaiUJ L5 c J-w>- ^ c5 j-^^ 1 dr 43 

aJL>“ ^J-P ia3L>c^^ LiUJbj cojjJa_>j j-^-» 



p-^lj^^l tj-* Lol^ \J£j\ (j-L>Jl LI Lj-w*-~iaJlj ^jjjb 4^PJb La Lot 

4-y L olj>j jj-s^Jl j^p jjiao Li>-I v — Jb-tlaJlj oLj j^LJlj 

L5^b V>J olj lj^ U^i ^ ^ji ^'j> ^Jl 

( ^ j2 -dj-6- j jh^- 3 L^Jw« j J_>ej! <OjJjJ! L^-L^j 

. ,!!<Ljl 4 ^<Lp J5U^ ^Jl JjJLvj N c-j2j y>xjj 

iJljjJl o L >, ^ l l jj^I ® j-xiS LJ ! ^LAj L LLLL*JI <J jjij _ V 

LI U^J U5 cUjJI ^ oIjlJ ^J liLJl ^JLp s\j*j\ £* SLU bl^jl :>b^j 

jt-5 j IL^j ( ^ % x ^Y) j j jJL Jj>-I jJl oIjlJ ^JLp 

f. 4 ^ 

• o-X>-jl ^_£jJl LM Jxj>cj L/j J-aJLo 

<ujj_<Jl ^j> olwLo j^ISLjJI ^ j_p LI LL*JL*Jl LIJLa *jl>-j Lo-S* 

♦♦ 

er^l oUl^w>Jlj o J jl!l oU ^ La^J-p "jja j * iSL j*5l oJL>-l jJl 

♦♦ 

• ^Ijblj y-T jli- jLJNl jl jJJjb J5jj Jp OX 

( ’^jr > - r J jrL^' <_j^ ^ jc~> ^ 

Jbdli tiJIjjJl oLL^Jl <;li 

.^yL^SLl ^wwsS" jLlS* I j~S Ijj^ *JL> 

** 

jl JluJl JjJj>tJj LaJl j>jo ^^xJl i-uLSLl Lai 

4»Lr<>-*j| 0.-X& ^^P ^ t wX«JL*L I 4jlp oJULcd L^jli 4-*3 4j J} » 1 I jj lt I| 

\j*xJl*Z <^^>j .aJj>JI oljj ^ A-s^L>- oU^jJI ajj*. j>JI oLJU-?Jl jl 
^ij ^^Ul t^jliJl jLjJ M L^p viuJL^Jl ,y ^y-l Nl oJj 

.JUI J 

cL^° Jl-^ l$I LI Lj j-v^L«-<Jl iLIj jJl ^LJLp ju>-j jl5J 

^JLxLL wLyiij j j-$L I Jaj j^lJI UjJI ^_s 

*♦ 

oLuill ^ ^1 LLS* c—> ^Jw^'Vl I wX^j . 4-^uL> c-^.<s-S > jjLlj LL-xJIjj 

IL-A . 4X^p ^ jJUJl ^b^/L LL 4 l ^ ^ i 4«u!^) ajl 

1 ^ ♦* ^ 

^y*j ^kj'b/l ^ji\ t-lj'yi yo J-Aiyw ij tkjJ^Jl oLL^/ys -L*j j f-bul ^jjlyJlj 

.Uj^J Jl ajJJI -Lp yj cJjS/I Jl J tyyJl oljLL. J-N Jy 




UU— olw>| iib* 

_L_ -»• ^ *-♦ 
jl Jjj>~ ^1 cLjNj-L? jll a a L >Ij ^L^jI oL^jJjNI o-L& 

j^o j ^SLU j! <LJu>JU 4-5jlia-« Lg-s-Lp JiiL>tlJ oJjwb>Jl oLLw>Jl ^ 

j\ j-^Sf 


jjj D^Jlj ^^J-P j^LS J->“Ij ^LpL/aJ jl *Lo_L*JJ ( j^ r u wLaJ 

?4^>c_xJl ojjJLil oj-A La ! L> . oJj>-1jJ 1 i-jliJl l^^j^ > " 

♦♦ •* 

..!!<c^*j jl^p^ll 4jl ?iJL>Jl ip j^Jl ~^*Jl IAa o^b»o i — 4Sj 

Lu 4 jl J-a liJUJl jpUb (iiS/ IaJI jAaJI IAa y\ L. jJb 
bpJaJi jl5blj Ja j ?£bb)s , l IJla Jio iU«jl jili aJU^ 4)1 ^-p 

^j—x-iLi ^ jJ N «Aa J->-jj (jl i-ulj^- t -P «i <g <° 

♦* 

LgjT /»l ?1 -£j jb! ^1 ?lAwLijj Oj -P jl <_)-AP j- 1 ^ ®A-^ (J-*J 

_^p jJUJl 5 yLA ^jIp iaiUJ j»-iA>Jl p-J-*Jl UjOi Aijb- ^ 

jl ji'j^~ j' •)>_/ (^1 ^~<Jl ^ oLb^M ( _^1 p JfliU^Jj '>^-’by- 4 J 1 -® V ^ 

? ajU* La 


^ ul 


^)j>- 4 *jI jJl AiU I^p <w~;-*Jl i ~j>J£ «Ai a^I bl LgJl 

IAjLA -) Aej, 

.[T \ . r« obNl ioLjIUI ij^] b*»\ >-Jbl t£> ** ovbr'i Jjf 

^J1 0jJl^2j j*-glp jjjJl j jiJl ^ 

N bJi jl UlS .j^iiJlj Ijjjs 

jl^lj N 1 N j ciijJl ijLp ^ oL5 y> LfJl jl Nj "Ujjj 

** 

s O ^ 

LfcJw? j ^ dJLli Jl^j ojjNL5 j^> Loo Lg-^j 

. j£\ j o y> (o**) U^5j (j;iJl 

(\<\0A) ^Lp Stahel Miselson j j^Jy^ ^LJ-«_1J XiJ 

l^jl ^ULoSl! «kJl ^ jjJl jl (HlO ^Lp Tylor j » j 

aj>sl^Jw<J| 4^2-> jJl / M*“l^ ^ ^ j~t <wi-vajJl L^l ^y* 




*♦ 

4-LaJuJ! 



(J^ C? J"* ^j_jL_) P J . <-£-£' l - X? » 1 i 

^^wLLgJl jj ^ * £ 'W’A L*_*j t/^s-LLoJ^ 

** W 4^ 

J 4->j-v2-j*J| ^»Lg-oJl OLojjJJ ^jIj jJl ^jUaJl j 

wlptjiJl U^j J5 i)\ U1p cL^v^j 

tU j]\j UjJI J^JL>- l)L> s ^uj twL^wvaJl ^ j_jUI Jl^-Sfl JL>-I jJl 

. ^ jJl j L^l^Jl 


/ / . / t . /rf'.'f .''' E- 4, / >/ ^ 

JiUi? c3 o^*4ikdl <3? ‘v^iv l/! u-xSt 




/ CX y 4 »/ / / 

• ? 7 . **■ i l 1 • . 


iU UjSU <Jil JU. Uc* 

. [ ^ *j Si \ t j ujl! o j ^ 


4 


<fo>A A*l J-iij 3 »JIj ^ >_iJJ.'i <ul A- U 


■•fr -?-<-* "" Tf J, ><' 




! 4j L>t^w (J J^JJ 


t'Vtl Kl T^ ' ' :" *T -A* >T^ '-' 

^ H” 3 U^J ^rv^i O’** 3 <l£ -V^ pr 1 ^W- 

. 14 * £ ijS/ 1 ;^L*jS/I 5^] ^ - 


<uJL L>- UjJI jJ ^3 ^JJl^- {S^ ^i 3 LoaJL4 L^S* 

J-L>- 4j>JLLJ 1 is^jJl ^LJLjl j_p ^>J til oL&jJaJI oa>*J U5 
^1 £ ^-Ls . ^1 1 $. JlSL* JJl>- j\ jiJl iJLp 

^_;y Jj^I % cUj_^4j L_Lp JiJaJl (H) ^ U»J_P (tv 

^ f. ^ «* > 

C 1 *, r«y ) t t^.^o^' I 0 C ^-^-1 1 ^w— 

• 4J^J jy Oj^j jl l y^>\ 

^Aj <uliU ^ “A^ 1 jl Jji^Jl JA J^i 

?Lj^. ulji i^^sj ^ju jjSiJ if-jb jj> Jji-fJ' (AJi iA 

f- * 

ji ( ) A) L&^wLpj l)L^j^ ! i L^Jw^o JlSCxao JD 

^jjo L U j^\j UjJ 15 oJjL*-<>Jt <u j ^ * 1 1 C-^LS" j^oJt I^I^LpI 0 

4jj yift I ci-LL<^J ^0^wL>cJ^Jt ^pAj U5 4j^_v2_)l jiaj jt l-^ ^ A S 

*+ t>r 

j^~^)i I * - H i 1 g . A » i j^JLj l ^ 1 * >z ) 1 ^_)JLa 

jlSjJl j ^UJI Jldl L^jJ jL^: jl olj jj-JI j^u Jjfcj ?U*UI 



o.lJL>e-a I j J A A ■ /> ■ ;>r. .,<g"l CjLa j£j\ ^lp 

,.!?ol jLUl oIjUuj jJiii l*t LJp ?5 iUj» ajj-sp 

Jjj jiaj jl ^»JL*Jl (1)1 JL^iacJl 4_iJlJl 4jj_yi*Jl oJ-^J jJ-Aj 

?JU£J|j ie-jJ\ ^y> _pcJl IJla ^^Ip ^jJa j isiUoJl 


# # to# ^ 5 ^ n ^ ^ 

• [ \ * T 4jN 1 6 JJ~*>] ^ ^ ^ 5 %{£** (J^ 

:J 5 U ^ > Jli, 


/ 'V' Jp ??, 


^ J? Jt>^ 'j 


O' 


• t / / s' }■ / v t t X V » 8 

[^aL>- ^ O^All>tJl jy 05 - Wr 


.[n . ro jb^i tJ >Ji “ 0JJ ^] 


Lg-Lo Lo ^3 l)I C^Lb Jj>J| jliLoL JwAj 

^ (> 

^j-^j-£L*_L*Jlj jjjfcwiJlj oLbJjjJlj oLo_»j-)Nl (1 ) aIjLa ^Ij_pLj l ^ 
c-jU j-*j l)wLJI ^JjI ^ Jill l ;La^ j C3*)\ <, 1 ^ *Jl ,iijj>cj ^AJl 

IJLa ^ jl ^S^JI oli alj-Jl ^ ^AS3l 

Ji>-|jCo j J^pLibj ^.idj (1)1 ^1 o*A-gJ (J^J ^ ^jJiS' A_l » S 

^ijQi jJl ^j-L (j jUl aJUJI jla_>- JiiLiiJ aJLJ>- ^IjlpLj Lg_v^o 

Lg^_S^ jJ ^3 aJLaJ^JI A-w-ojt^LjJ JuNl <L$wJL1| JlSs-JLj (1)1 jl ?A-*_jI jJl *L>j-w>Jl 

♦* yf 

L°J cr^J-^ ib - ^ c^' ?W*^ 1 _s*J W~ 

♦♦ 1 ^ *♦ 1 <♦ 

A^gJ^/l 0 j-ibJl ,^5^^ AJL>tJl ol JJ (1)1 j\ ^O^P-eJCO (jLi-p| ^y* 0^>ejj 

♦♦ 

LjJJji'Ub' J^~-’ ^ j' cA^' 'Aa ^ 

jL^pI L<w J 1 ^L<»JLp cJLa^I o>U> ^1 

I^ip oLIj ^1 ajj^ol *. !l oUj^>JIj ^j^Lo-o. J| ^ j* 

«♦ 

p. ^ ^ _ t p. 

3JLP d)l L»-Lp ^A3.>Lv 2-^JI jiaj jl l ^ >3 j *^3 aJ_AwL<J| Aj j) y2 *Jl o Ajis ^bj (1)1 

«4 

Jj jjJl L^> J5 ijj^, ! aJj>- j jJj ^ ^ 'r’jh ^ (*— > 

A3 jJl Aj Lp ^3 aJLaX<J| 4»^J^/l J_> J-*Jl 

V* +* ^ 

! ol j^Jl uANI La ^ ^ 5 sj Nl_ 



U i-Lill jl>Jl \1a J-SCu ^ jji iS'ji'j* 

** ** « TT 

JiLio ^jVl ^JLp oJLjJtfl ^ 5^5 blJ_pl t _ r aJj jl 'yi jLJ_* 

#• 

Aj^_v2-il 0*J-A dUfl-jQ ^Jo * L& J* I ^y> dj£L^ Lo jlk^j ^\jJl& 

P'I^aJI owLLj L*-s-L L_ol L/2 j jl a-L_^j>- <u^ 23 jl ojUi< aj oJLw 23 iol 

JJLs jLJ-° aJj!j>c^JI Oj ^5 jij Oj-^j I-L& ^ ^ ; LJ L Jl>-L j 

A-> j^/ 3 .. P J-SCvsjJ £-^JL>o l)I ^Ju^wL^Jl j /j-o AjI 


P P ^ P 

aJL^" ^IhAplj^ Aj^v 2 «^J I bX>c^j (_) I 1 .« / 3 j 1 ^J- 4 >cJLw^Jl * yA l) 1-3 £ ^£^AP 

L^ J5 { j ^2 j>cj jtJ caaL^J! o^>-lj ^U^pVIj L*>UJi JiSwJ 

l ^ *m aJ *IaJj ^j-aj JjJxJ l)I Jj-JI oJl^J ?o^-p j-p o^IUj JL>^pL 

e ^-! (w - U* ^j- 4 ?Ai^Lva-<Jl lH clr° J^**-*^ jLjJl 

cJ 15 Jaj jaj ?^jjJ I L^iJ d)l L*>L>iJlj p-L^aP^y 

J-^uj ^jj-Jl o_liLu J-aj ^1 Jl Jjj-i 

*'jj 

Ui :bJJii' OJ15 jlj ?«JoU ^ Laj ?(5j3-Vl ^ 

M «* ** 

^ l$»lSv» ^jIj 


; s <> 


** / 


^1 ^ >%' £j j; ^j.i j- j* gp' g* 4 A^j 

.[ao Vi ojj**>] 

Lg_>lj cLoLaJj M o ^jUaJlj ojLxJl j jIaJlJI j jiJl d)l 

jL-JNl jli~ jlj c1^ja!m2j j~^J *4^ ^ j^-«d cr"- 1 ^- 4 l^I 

^jV* tjr* i>-l>o j^PajJl j_^5jlj oLJlj o\j~>^\j 

'■ f -^ AX«ij»j «uic- ^ ^ j»-^>- (jJ^J 


> -i.r ‘*•4.? " 'S>.s'- 


* *'S \sr* 4 


.to vn ^ i^j iSj^. /Ji ^j$'\ //L >Ji \ ^ jit 

p p 

wL^'yi 0 Jj>eJL<Jl CjLjN aJL) A-Jt-oL>“ , _3 A_X^JaJl ! J a-Aj 

- -/- « v . >sj * «* - * J’ ** 

*« 

4 - , '^r-’ *yry. J4ipI ^J \ » : ( _ r djjl !j j ^Uj ^i^.1 jj — jjjJl 
LJ j-^aj jl L^Jj>-j (jl jj^aJl jl ^Ja^ol N 

jjiUt L^. jibu ^yJl JjSfl oljjJl jl ^JjVl oUyj^Jlj oUj^bj)/! 

*♦ 

P%y j^Jl J JjSn i^Vl ^U^bU v-JL JUJ! dJUJbj u Jib 



e-> 


i-"' ^ 








ojjuJl Nj cjLJN! l$_J U_> iil5 4il olijJL^ ^ cJPu ^JUI JjSlI 

. « J/N ' Ji*J' ^ j JjSM o^^Jl Mj JjSM 

dUi i oS/ 4)1 -ij^-^; JliJ _il» :JjiJ jj^ij^Jl wJ-i^j 

*♦ *♦ 

4^^>t-*-]l 0 | |jLA ^.a! J} ^ LwJ ^2. - ^*^-i L^ « o . 1 1 

^Ijco N ibU I^LjuJI Lglb ^-P jJl ^^^Ip • ~LJL*lJl 4 jLp ojJl*-<Jl 

j~p 

0 jSLlI Lo JS* ^Lp Lvo^g-* U^SL>- ^Lia <1)1 J jii\ ^ l ^jt 

4^Jl ji <J ^JJl y*j c ^-JoJlj Jlj jJlj Jl^J' Lr* JH*J 

.^jlaJI J^UJl 4)1 *U U J)\j JjS/l JC^ Lsli <cU^ ^1 oliJI 

C. ** £ ** 

. ^ j . x «> »/ >>>£,✓ / >-£'''?'* -t s /> >, // /-'<' 4 cr ^ 

/Jl La a! |>^5 4Js_^ji ol>-L> |*jljaJl (J*l ^ ^ 

*>^Tr ,// - :■ 

f*4^* L*j 

j>±£t % J^\} *~r?S £2>J ^ ^ <L£ ^®t?2 

.[Too 4 /Jl teyJl o j j^] ^>k~Ji*ll _>*J \ » 

dULo jJfcj t^J^P ii jJ? Nj J §*~ l N (^Ul ^J^Ul C5 j> ^' ^ p-*L 

p. 

N j N j_aj JlL j-^ j~aj C (j^ J^J ol j^Jl 

uf 

ol j-USH ^Lwol <L^>-I j_jj 4_w^wo| <J c5 -Lp JiLjaj>tJl 

,^jj^>Jl ioLgJ^Olj 

o-^wLL UA^ » . Jjj^j ^IJjl jj^sjjJl j-^g_^Jl ^ y\i ll ^JLxJl JjIjj 
j^»^j (v-gpJl oS/ 4jLi ^aJI Lg-Uj c^Ll 

!4ii>Jl oJla ^jp Jli Jub J^UJl j oj-«Jl Ul .^4bL jLojNI 

. /^4'f t' * >$ • ^ ^ ^ ^ v 

cCoT 4j^l tcJLygj OJJ^] ^ ^ (>4^ L^- jVf^^- 5 ' dkj l4 

r&v’ > ^-r ^ ^ V 1 1 «* 

. [^T* ^>Nl c^J-<kjJl ^ ^^IjL ^S^rtA --0 -XaP-' ^3^? x 


// 


/ 


MW cri» Ji - 1 -^ - OL^olj o^jJL) »/? tf ll ll-A I jJU L)l mL^j 

! 4j N I La j J-J 


j- £ ji; &£S ^ ju ^ n ai '-} ^3: a fM 

,[\»T t^Uj^i ojj-^] 


/ 

* 



! J UiJ I j~S 1! I t g q J Li ^ l*j V i ui 




.[A 4jN I tuU?^ 3j^] J^b p> ^CA 

K Jrf 

1".i T^" i-'Vf"' ✓ ^ ** r-'.-r ^4 »^< <<,£ >T^'' -f^.t-' '-^. . u 

U Uj L£L»3 ,yj «.A- y A Ua ^oajI <>*-4 # j»W»> ,*>*>• -^7 -(J* 9 J 

.[w iVi t( .uSi s^] 

toUVl £j+*>j ir* (*-«— JJJ 'j^j 

:^_jL.j v yi l_->j JIS ais 4j*J^fL b*JI ^uJi 


\'\ -> r ‘^C'XfP' vti *> ,*i V ’-!-" 4 ^ >■'*' ’*"<■?■ 1 '1 > ^-1 4 

lt^' p-* lt (*-*** “ j] jr* jj. p-AA-^^l l>I I*! 


.[** iVl cjU>J! 3j^] 


4 >/ / 


44?& S# ^jUJ! ;>£)! J Jlij 


. ^Ja*Jl 4il tb^ 3 [°^ V^i tc^s3i Sjj^] ^b/* bj^ bj j&W b-A-^b 4> 


**M. 




^A-p oJ-p 3 jJLp 3 Lg-obj *UJL*JI JLi! 

•* 

jbJl Obo 4 4j yS>- 4j j ,/? P 3 



p. p 

<lj^b ^y****.*+*J ' ^ (_ 3 ^ «,<* J 1 ^ (_ ) b-S” ^ (_ ) L^-J L^-J I U A -■ - A ^ ^ ! jl *y**±*&^ 

<bb (^bJl c[DNA _ tijJl] ^j^x-A^bjS/l ^jJbJl ^JjJl (SJ J*- 1 ^ 

UJ " « ** 

^bj 4^*b jjj LjjJl ^_Lp b *LbL*J!j ^ j-JLJl ^3 ob->Jl 

Lb UjJ! 4_~b y ^ I jJLi ^SSj 4<Jb^>- ^ LolSbl LgJ^M o yiJL)l JJu>Jj 

.Ip. ^SjPi ^1 Js-\y!)\ ^S%> J J> SJ^Ij ~^rjp blpls ^~~S j ^j 



0 ? 

dP (*-4r^d Jb t4 -^ 'j-*-*-^-' j-b ^ j»_^jl 

4(JbLxJlj Sjj*Jl *. >J j*Jfc|jL>cJ L >b bLo JjJj>tlJ j^^ljl^tjl *)l ^jl . *Cw4 0 ^ wbi^aMiO 

.Lploil ^ o J j>^I j bji jl 4 jL >3 ^L>- I oi Jj 

pj oL>J! ^ ^1 Jj-^jJl UjJI <^-5 y frljj *Ul*Jl JiJ 

.(“UiL .sUxJlj) <U)1 JjJlU- ^y&UiJ obis' r-lbl 


U^Jl UJUl oLwjJ^lj U^Jlj UjJI i, ^ ■* ^ 1 ^.‘iy..'.. 1 (_) I wb_Ao 

w 

ul^b ^ ^bsJl o jAj I j_>-lj 4 bib L^JlbLU ^ ^-Ssj>tJo ^Jl bLijJlj 

4^ jJ^^i 0 1 A-b>-^J^jbbJ I JljLoj^JLj^ 4^jJ ^-ftbx-oJb oLb>Jlj 

Lgb^*_>tJ obww>cJl C/V 0 ) J <uj| J jJl 0 j_i2-wjJl iwbbb /^o 5 I j-bb>JL3 

♦* 

uI^LL^>tJl (J ^j- -0 I b>b cd-jLo^j y^3 jbUl 

olbLiu ^2j 4_Ju>Jl olbLiu ^ j j- 1 j L^b^jl bj jb j oLoj-oj j-°j jbJlj 

** «« 

j ^JlJl <U^L>tbl ^3 ul3JL>o A L^iL> b/ 1 b J)b bl 



£ f * 

. I <j ^ ^i-*Jl JlSs^ijo ^u>- jl 

p 

j- 4 *UwA ! l oL>j ^yUj-Ul oLj>- (j-J OjJjUj Ij^Ij dlb -L*J 

jrr!J vbjJ' (jUlj-All j- 4 jrri 4-iJj ij^-j Ijidjdli c^Ul 

. iLULo oL> , Jz> <CwO oLfc a-*Xo 

♦ *♦ * C*^ ♦♦ ♦ S-/ 

♦* 

uJ 

^IjjJI A - ^ - A, * g j 1 ^JLp ^-P o-La O* >c^oo jlaJ 

•LrLr 1 ^' jr 4 l J^' > * J^' cs* 

** 

S5 

olJL>-l ^j-o L*_Jl |j-4> > >\j>*-*t?\ y£^>u JjjJ 

LI j~»Jl ^jJ Recombination LjJI oUj^r ^_~J y 

♦♦ 

^ p ^ #* 

tC^ljwO^^Jij <LJ. -P ij (Jl^oJi ^J****w»j ^J_P t Lp^j^ Lob L^L>cJLwO dD.Aj 

^jA 4_JL>- 4_oLj Lj^jj I j->«JL)l Lob i ^ji ^j-P p4 jJLLU j-5j-J 

♦♦ 

(olkU) LUi oLld^-l JL, tidi' LDL jUDl JjdoJULII 

* ** 

^CX. (j-U _*)l Jl o+d d 5JU-JI JI>S/I U4»J _UJI 




LS 


‘a 4 


Ul 


I J^uul J C ol tf *,r? > OjjJjJlj LULUJb Oj-Jb C 

. j-^j ^LyaP^lj J L_Jl<iJl j* ^JjL^o c5^ LS^J 1 LJL>- Lo 

l ^Juu Pjj jj*® <Ulj^Jl a ■ - ■ ' ‘ g Jl «-U_Lp y^^j JLa5 oI j^>*Jl j»JU u& Ul 

[pUd^L Uj jl Li uJLUl U^JI y jL}\ Or I ,J d^l olo>Jl 

> «• «t 

Ni ^bLo-^-VL Lj-p j p-l jj>- l^JUJ L^jLJLo LJL>- ^cjuJ ol jJL ^^JLp ^ 

jr^ oLojjUlj Uj-dJI 


C^l 

oLI j la . ,a ?I ^j-a jjjL*_; yJJj [j*_^_)ljl ^^jJj-Ul] jjjj-^JL-Ul JliJsjU 

-AjJJUI ^ J~£ aJjJd oj/l^-lj 

* f. 

CuUj-^jj-Aj 4j j*J>- y* ^UJbJl ^j/2JU <Ua-u2j ^j-Lx^Lj 

p 

j^LJlj jUJU oUl^j>Jl ^yz^j (*Uwrl (^Ulyr-ll ^ hj^->. Jlj 

. AJb ^ J_^iwJl ^ ^ J>tJ 0^ ^ <1) y°j j-& I *-L5J . jjjljj>eJlj 

*2 " 

^Swj a^vvJ ^ ^5b-vJ! ^y*J i * a_a 2^_j bjb 

p p 

jj^jj^Jl Ij^jl U5 .^Ij^ jAmJ I »A^3 C ajJI 

♦* M ^ \ 

I j.A^g.1^3 FSH oL>Jl 




jpUIj ylJl ^ hyy 
^ * £, £, ^ 

ji^\j ^ JLLL^I jujjJl 1 j^Juki growth hormon j_«jJI jj^jjj* 

ss* f, f. * * * f- 

Uljil Ij^waj j' <j* L^y yiyy ^Wjj yyyj \yy>^ 

~-S f' 

urinase jyjj - Jl ^jJ! jjyJ *LJ-c- y>\ U5 .y^Jilij yy>^Js^ yJJUnJOs 

<UXjjj 4_C-loj aJj ^3 olU->Jl OjjJj>- 0 Ji <Jy>oj 4(1 )Lv«j^/I jO *yy <_£>J' 

£. £- 

,i<u> jJl g «/? I ^LJl oLjL*^ ya <^UJj \jAoj>xJ (>^\Jb\j 

/ 

iJijjJi ^ ( ^JloLaJi ^jjo >^i ^ 2^-Ji L^ 

♦♦ 

L*_Jwo '«./?>- 0->»-^li oU y->Jl ^»Lv^?-' y> o yA JLva^o I j oL^-IJjJ 

3'^'j Jl^J'j 1^05 Uo^l ^lySflj ^jMl > ^ 5,^JI 

j*" p p ^ 

Ll ^^Lo->l 4 L& j*s* *) a^S ^-LJl a^UtjJI ^-<>->=Jl^ JU_*~JI j 

l) j-pUaJl <w*-P j-^Jl <*_j2->-jJl s^j!3jj (JL*3 ^LSJ J ^ 2_*Jl 

•t>V^ cf* J^“ cy ^}jJ J^j' tS^\ 

^ ^ i 

LpLwO (_£jJL JjjlJl 1 oLa ^-LoJ (j-° Oj ^>-T *L*_Lp LjT 

.aLJJ' ^IjjV'j AjjUJl (*y'yrJ' -'-J j*-~>J' 

pjj *LJLJl ( j-a (j-t ji jJLs c^IjlJJI JL>*~a ^ Lai 

W' ♦♦ ♦• 

4-Jj|JlP $\ y* Jj CjLLLJI J j_>rj cLs^ L>- Jt-olj-?- ^3 4-v£?lj>- oLw>- 

^p ^<J l /^p %Ju cjLLAJI cjw’ ^ olJl j-^>tJl ^ L^-Lp olii 

.^1 j^Jl) ^1 4jJlpS/I ^ dJJi ^-P j \jj^o]\ J jij JjiJlj 

♦♦ 1 ♦♦ 

La Ll-S* J-A3 4 _o!j ^J| 4_^JLLjJl CjIjL>c-)! ^-^-)l j J p— aI Lai 

JLv 2. I jl Si*yi jU lf!*^- JA .oljjJl ^'y>Jl j^l frUJoJl aJ^ jJi,i 

P ^ ^ ^ P 

{ j^ oJ^jLvmw^ oL^sj>o L^l wLjLw^I j ijljj U?l j^ol oLu> 

.^j\ 

ol L^>«-^3 Jj j yi 4 -v 2 j^JI ^-Lp ojlJI oJLJI 4j>-I j->Jl oJ-a ^ j^>^j 

.l^LaL^I ^iL: 

^yo 0 jSS CJ*!AjLp CJj t Lg_P yJ* Lo j-*Jl Aj>-\ j->Jl oJ-A J*)L>- 3^a 

^^-«Jlj ^JlJlJI LioJlj ^lixJl <wi-L>txJl5^ L<>-SL>«ji^w<JIj a^pILJI LoIjjJI L^v?lj-al 





L 9 
*♦ 

Jl Si~iJl 


c^ 1 


iJljjJl 


«♦ * 




f- j 

d)l wLxj ■ I 

• i ' 



I L. 


J Ji_i) 


I ^ 


p p 

jJLS ,oLiw>«-> US' U 4> IjlJ OjLol 4 j jJLJl l)1 L*jj 

p 

^j-L*Jl ( j- 45 j*-* jJLJl l*i-& ^3 ^j-wL«L«Jl 

^3 I j_Ljls ol wL^j oLw>Jl <oL<*-> o yz+ju I jL-vw<Ji ^ 

♦♦ ♦* 

p 

|» jjg.P Ij &iL*J 4JjJli»- ( jA*j /rDoxJl jJUtJl <wiLl5 JLaJ 

'j-Sj^J l L*J <j^J ^ C5* Aju'jJ' 'jV^J AjJjj ‘uIpj 

♦* 

Uj jjl^> l_p“lj (j^jUl ( yUU tUwDj (*-$JLjl ^j 

p p 

t ^L w J jl>»»> j I ( j-p cu«j«Jl IJl* { jJsJ>m J j-L>*Jl jl j-«»l j- 4 <-jL^Ssji 

J-Jwaj-Dl t_Jii jJ-Da-J 4_JbJl oUD-yaJl y 4jL^t>L> 4il5 ^jJl 

4 g *♦ 

I^wLp oU j_w>JIj 4_^2 > j_> + « la *Jl jJUJl Jl^_>- jlSJ 

^ jj I JJ tiolp AjJU*^“ aJL>- 4j I ^3 La 3»J-P ^jLsU 

♦» \T ** ~" 

U-jj (TV) 5jJ-w->cJl oU*)li>- ^3 ^ L^jwo tLo ^oj (TV) dL^y\ a-v^jjj 

*♦ 

. OLo y^> yQJ j£]\ oJlJfe jr* 

P p p p 

. <i 111 ) ^) 1 3 ^ L ^ *Aj ij A m *i )^ ii a ' 1 w\«o c_) I ^< t S sS>~ ^ ^ c-1 ^ 

-<_ri vlUi-»j c(i^) L^JU j^j^jjS iXe~ 

.(Sui5o» L yM ULJI) jA UUj iJu^i iiUi ^JlAi 


a 

^teA _ £* ^ ^ Ol J ^ Jl , ^ 3 jJL-3 



<0)1 jl 


JJ 


3 ID 

l)I ol j_> ^0 l$j| J_> ^oJCJ J ^t_2_ljo (1)1 ^_3 

i| 4 i 1 a ; j j <Ls^_>^Jl jj>tlj 4JLLwviw«j 4l)l OjJL-Sjj cLUJuj 

.^LolS^ li jJb^o pmwaJ 



gIjj Ij-PJj UJ . I j-1 4-^<il*Jl A^L>Jl oIa ^2_*Jl JcJC-1 JLaJ 

P P i 

L^j ^wLP £c^2j (1)1 J_*_> ^1) 0 jJula Lg-^w^lo J_*_> 4 j>JLLJ| jl! 

^ oUL (n . 0) JL^ OwL>u^ ^i!l JjSlI ^LJiJNL Ijlj <jl JJj (^^ 

4jwL***.^- 4*1^* ^jA l-A^»-\j>j a1w\j oI^j L^JtaP L*^^P l^_P^)^)^ L - ^ 1^* ">~ 1 

dr* if Cr>^ f [p— >Jl f l)L^> f f jl fi\ JJlisu ^ jl jl 

( £ *"0 ^lp ^ jJL>s_j 1J»^j>- 4^J_>- 4_jI ol (jl Lo-j j . ^j_Jl 

I^jIjj OjIS” jJ U5 *L/? jJl JULio IbU Lo jA ^ jS 

.Lgi?-b oJlj U iJL/tfl 

S “' 

<Ua>^> Ja (i jJl Jpr^l 0^ <-V^' ^ c^J 

* ~ £ 

<!>- ^lj-^ I^jIjj JIwLju^I J-^j <wij jj Js5wJ <_$!)! ^uj ^ j^° 

tp^l oJw^JL^^o Lg_) Lo^v*> j ^5 c a ^aJ (j ^J^-*-*-** ^JjVl ^ 

<1 ** 

44^ ^ ^ ^ ^ 

z^ 3 OwUiJL^w^ j j5c^i ^jj>cJJ ioljjJl oLj-v^JI jl (^1 c^p j/ 1 I i,l/?;ll j 

*C5^' C cjO^ ^ 

1 JLvwj>- <Jl>- oA^JUwJ ^5sJl 4-3 IS” (jli 4«o 1)1 4Jl>cJl ^3 Lol 

*♦ 

-s^J <Lol jjJl oLu^aJl ^j-js-L^Jl ll)l>j c j_>-T (jLw%J| oi jj-Lo 

il oLj^a> U IIa^ C 4j^P ^s^jj/l (j 4 jI ^1 4 4jJ^vJ>bJ| 4-JL>tJl 

jj^-wJ^I UX-p ^^IjIaJI f 2 ju <l> j>li Lo k^a JL 11 a j ^cloning 

•tjlp 

** 

Jj^ ^ t^j^ 5 ' (J>.p 

V » • •* ** 

^^l*Jl { ^2u^i l J >xJLa ^^1p ^o oJjllSl^l ^L^^jLp o ^^^1 wL? j- ^-> 

p 

aIU’Jj o^JJJ -*-4-*^ pJ v'jjJ' 

«• 

. 4j| jL>ejj^J 

(1 (^ * * ) wi^^Jl 11 a oIILLj ^^Ip ^jJL 

^ UjW" ^jd^^ LUl oL-ljll »^^Us> jf ^Jlpj ^JillSwl j 
I ^J-P O^Ma^cj l ^^0 >-A_) I li.< ^ ^ I -fr ^ ^ - ‘■/3 ">*■ 1 A«^J LrfW^j c ^ ^ 

s ** ' 

. aSH 4_iJlJ| iolj jJl 4^>-l ^>til Jlj^o ^3 C0 J jllll <uHJl 



^5sJj c^bcoJ>- Aj^lJl ol^LflJj Jj-*^oj oljy JJ-^J 4> j .» /2 ^ 

^£jJ i-J"L> dLL_*-> L>-ljj ^S jJl ( j-p IwLsi* *U^Jl OtH 1 

. oL>j4£4 Uj* j J^IS* <d~Sj ^j-^-Lj odj, L.* obJLd! did-* .^UJI 


4j>d ^j>- cJ % )\j>- < U^ L>- o j_laJ3 d la .d jj 4 j>t^J?[j 4_>io*J 4 - * y^- )^J ldd*-l jJiJ 

. ^J>-| 4j>c-*J 0 "*° bd‘-b > -l (_£ j->“! 4_d->- ol^JJ ^ d^JLcd p-> 

<C^y£>U>- ^3 Ji ^ji->t->5 ^£>li>- <-J j-ol ^3 4o2-J j-J! oiw& \-Jz> y>- diJS d_*_> 

- *• ** a/ 

iU lo>- j^h [ A ~^‘ h^y- ^>yy }y 

Ujj dUi Juy .[UU] i-AyjPr oUii ^jU Jl j*— < L^. 

. i ~. ./->g->-lj c..igS.>,s <_£ ji>-l 4>v*j AjUaj ^ «JiL*Jl 

oly^ 0*) J^ Ija (r • • ) ^ Jb>. U 5J. jU^J! I JJjJ 

Lv^Ol jO 5 oils' (_y>Jl « «xJl SiNj j^p ^jJis>x^jj J^j>J! c~J 

^ *♦ 

4>**jJl oJufc Lkpl Jla] .tg_P jJp L>*>b- {j* \j&-\ 

(^j^i <Jl .rM tlfj <y> I 03 J (J>J>) i3jd J-*d 

.,llujl <0*Ji*J UiP> Ljl;>o <clslj 9 L^oJp 0 -fcUi ijlS" <<JJl 


^1 LfJj^lj oIa oL }S0 <5l iSy.j* <Sy ^ 

«♦ ** 

*^JL) ^LJbJl oL Jl>- j*-Jij*Jl J^Jl>Jl dr* dg-Lo c^>rool 

p , f. t~ f- 

eS^Uj «&! jii- isisjjJli jl (y j' ir 4 

^ * 

<0)1 ^ ^ l^i OPjj ^1 SlyJlj iaaU- ^ <0)1 ^IO;l p 3- J* 

^oUJUJ! ^Ui. ^JJI Ui t ^>Nl ^ 


JO JU 2 J 


Jl><j IwLft 

4^2j jJJ 4^LdxJl L'^ddJl i J^S i^J-P L^-3 

f* 

\ ^Sj>- ^ ^ ^ ^ tol^jJl^ I Ljdd>c_l ^\ 

4)1 dl5 bl ^JUJli Oj^>hj dji^i ij^lj ^iJ4J 

SjJiJl <W2-JjJl ^3 Jwli (^dJl J-Aj to! J-4^J jJ! °^ J> ”J toJj>-J 

•« 

dddbJ! Lol . L^jLo y^> jy» j jS 3Jip Jj>-!^j VoJCS' ^L^jijdll 





4 > 


Uj. ^ ^ 

[Too iVi t5 ^J|. Sjj _] 4X^*' tP*' 


/ 


■! (°* Lp! jr 4 £_'jj^' fj- 5 ^ '- < ^ 


'Ls^jj/I <— >l~v»lj /ol . _Li *-| nj^l 

cM j- 4 (%■* 


>1 -VL. L.U Jjj 


J* 

V a^jCj <cj! (_jJL>- 


P ^ £j 

<jJ-i>J^jlj (j^^J' j- 4 ^LrP' '-*-*> jpj 

j^rtd (*-fr* <-J^L»L dJJi Ij y>c . I jl <uii- ^ 4)1 el jUt-e Ijil Ijl jl 

4)1 Ij-A-Uj jl Ij^ljlj [-US’! JJ^aJI j] Ijljj jls jjjj yus- 

oUI_^-J OLajjj Ijj^^sAj jl jt-^Lp jU t^jj^ajlj jl>Jl ^ 

' 4* 

-I ♦ ♦ 

J>J 

^jydjLl o^> 1*1 p* * oy^> U ^.^l & OjSJ^i VjU ,^iU. 

.[><1 _ OV oLjVI 4<*3ljJ| 3^] 

UJip S/liej i^j/l jW^p)?l j-j> ,y S/I 131 ?-L«^j/U 

Hi 

c<bl (^U- jl ^jl Ul j 4jL>tw^ 4jjjJ JjJJa-o ^JLp 

{j^**-* ^jl ^ L*b tf-LbLp r-bO 0-^-Jj 

0 ♦• *- - 
w/ ^ 

(j-JbcjJl ^J-J| I -La j jJLo oJL>-J L <U L>w-w*> 4jjJjSj kpj 

: ,cid ^ i pjlSjl li-J Uxie 9 tils’ [>z^J> J ?<|UJ| ,Cj-S- i^aj «Jl 


y) S 


jl Jj J jJJll c^U^-j ^^jjl ^^Jl LjU- j 

p 

Lo L^-S" — jJUJI LoL^-) 

j>j^>cjJl I^la *)l jJ j c o w\_a_j C- 1 j. 7 Lws^ i ii i^-p 4_j_^ jsa jM 

•i^>' bj-X>r^J iib 4jbl Cjii J-L>C»J l)L 5C! Pbp 


Ob j^j>J| L?^ ^ y^jjj ^LoJLp ^j.JLbl J-iJ 

P ^ 

Cr 4 (*-f^ jn^ ‘wJjbrJ ^ x*u Lo ^3 <Jlp I jJu-ip! c^LLl 

*4 +♦ 



* Sr 


i jS> aJ oty>- aJ>- JS* oL^j_^j^3 j j_S” yJI oL^j>J1 

,aJL 5L Jl*Jj aJL>^ 4)1 y L| 

,j^j>cJ| j*wwL*Jl AjL_jA>3 J OjJjL A h + ' Laj 0 J J $J La oL-^Jl c>jj 

)jjti OjjJ toJljLw jl 0 J j g 2 A J+S* AJL^P OLyJl oJlA C^Jl 

jjJli yfc> aaJpJI jl ajl^z]\ oJlA . <Lj>J I AjwL^j>sJI aJ>JJ A~^L^I AaJJ' AAv2_Sl 
*♦ 

a^S L<>— i-S^ ^ ^ ^ ^ J 1 L.^ l A i W .fli J ^111 ^ ■<*.V». Aj juJl>tJ j ^Ls-^ijNI Lp aJj>JI 

Alii 4_Jj>- LgJ-P JU CA Ij>^j Lg-ili lLUAjJ C.iJj'LgJl C^^Ss-*^jl jl (■— * tf * * 1 ^ 

Uip y-JM (0 ySUl LtAi*- o| JJI Jbio-Sj t<y^j jl Jy aI^^o 

cicjj (Vo) J5 SJLJI LJi-j caJU» jlJU (?•* _ Y*0 jl 

. Ij^xaj ...Ujj 0T % ) jyj>Jl ^aJI ol^j 

Of 

yj 0 jil yuJl 0 j j A yiJl <J^A>- y yJ jjj *L*-Lp wLi) 

. aJlaJuJI aJNI 4LJb*Jl cJjb cJLliS'l y (yL^Ml) jy>J 

W f. 

y 5Jjj-^Jl olyJl J a ^ JJ y *U1*JI £>lj 

c^La ; jl yjlj v^jjuJI jl iia!l<Jl olyJl ly>y- J aJjJI 

jJj>Jl j y>J Lg-> I c-jL-a»I) *A-°iy jl L«y>- Lj->L^ 

AjLjaj yJNl 

Lwj>- I j la 0.7 j c4j>*_*J jy y^*“ ° J jj JJJ *Ld-P Ai>-I J-SJ 

a y 1 J > y ^J^JJ y cIJ(jLa) ji^T ly>- ly^y>- j dtfL*) 

IjLjjj) ^Ju jl y Uy Ly>- CU^xlli colyJl A^jj-Lo A^J 

.(yl^S/l iil5 A3yco Jl IjJL^y 

c-jL>cj>“ jt-JL^Jl yJO ^LjAaJI *^-2J 

^c-jl Ju^Lijj ^jtyui u-jL^NL> y>j UUJ (L$^p 

y aJuo jLJl jy jLSCoLj tJuj-^» aJ^ cU 

.oLifil jj^ 

v^-jl>oNlj J<>j>JI l)Ij Alii jy Ajy-oJl oljlytJlj a^sj j-Jl jl L<^5o 

:A^y^j 4)1 oljL Si I jUy N 




> [ o * _ £ ^ I t o j J 


ls* oL>j^.j^jj <> 

♦♦ 

Lg-^o sjljLJI 


4j jJj>xJ Loj AjwL^xJl 4 -Jj>J| ®'_Jj <WSjjJ| jU 

i ^ 4 1 ^ 

^-w>- l ^ « 9 J*-^ (jj4Jl J-^J cT* 

iA>- / J^ 


la ^Laa^NL> c-^L>xj^/I l> (jl <u^JN 1 4^$^>cJl o^Lsi jlSJ 

J *&{* * ' Ijw^wvJljl ^3 <\j\y>zJ*~Aj <jC^P .laPj J^*3^j <LflJL>- jIj^I 
Lo^S" .wLflJl ^^UJl »a>j-oJl L^w\jsjp ta>L^»4 ^^" J i 

p 

^ Jwv? ^JL>c_j (1)1 ^LwvJJL^Nl J^U- ^JL*Jj 4_jL>*^w 4.1o1nj>- 

. jLkJJl ^jL-jj .J^SJlJlj ^-^-Ij^Jl ^jlj 

^ p ** ^ f. 

(^r 4 L^_jj _jl U^vs jl d)l <_£ jj Jl jj«Jl dr 4 

jJU- Jiii .jJUJl ^ sliJl VfJ^I ojJLtfJl jJJay. JliLilj fjjjlj ^,j^> 
Jr* ^ J (^ -f' v' ^ (>• v'y O'* (°' cM Ir 0 

#* £ {, f, 

oJ-<>j>“ L&LJa*j LoJU cL^-J| ^1 <_->! Ojs *\ jj>- 4^*a>- a 

Olk^tUl JJw4 4jj J_3 jlka ^J-P LiJLj *>\ja U jilJbj 

f' i>° f , ^--J' 4~U cr^ <_5^J jJj- j*J !!jj5Jl ^ JjSlI 

CS^-^J (^f-!^ Vf-^' ojAiJl J-Ua-a l_j_J cJ^J Syi>L oJl£i (_j| 

: LgJLSCJi! 




U'J 


I t -1 


h* ' 

>y * / s// /> >/ / ^ / s,,,* / / / / >< /> 

& ^ j* '4^-> s-iiJuS^ Jli ♦ L*j -J' (Jb 

* / / / •*/ l y /x / */ / J ^ ; 




^ * / - ■ *' 


'-"'1 /4^J4j 


£ o^ £1 H; ^ 

»J ill (L ais ^1 4 J,IXJ| ufCu *- la ^ 


A y ^ 

r - * 

L — 


.[rr . >i oi/yi 4 


y y 


t+jy* Zjy* 


] 4 iLjl; Uli 



yUa-* j 4 jI a^ILp y*-> j-LajL J yJl *\ dJJdjj 

.aJIp <Ulfc (jjIjiJl jlj Jp- aJ| Aj\ Cduj 

fr 

j) y>- jJl yJi ji aJI jl>J ^»*>LJI aJLp Udy <jl>- <W2i J-°^j 

iJ^Jl>kJ! 1 jj& A.db N 1 • • (J$ j d^y y°^ d_y ^ y° 

oli jJb>c^ jl>~j( l) 1 1 y-ya U o yial AJl>&y <bl Jj>g-*-oJ 

.yy j%Ji*Jl yJNl <01 ?y' ^r^J' Oy ^ y 

dJUi L j5j Ujy j jl <J^\j>- Jc>~ AjjJi JLdj />LjJj aJ*!>U? yj 
4^wwvJw>Jlj AjwLm^>J| Ajljjji OwLoJ^J CA_o_w*l>- C < U lg P (3 j (^3Jl jjJ>t-*Jl 

LSI bul LaLs^ jtypj Jy>p a>-jj y yj t y-*Jl y a^<JI jjUtJ LoJ^j 

w ♦♦ 

Aft J 4J J6 * tLi & os $ <5 £= ,iAi A m % %Z4& 

as js dir jt * iu ^=jr 05 ia: 5 ; At jpi pi 4 

.m.v^iA'u^ij^] 4tA at iJ j5 05 A2£ j 5 j 'A J 4 
A>' li! >* J* JJU- j* i^iySii L, A* oi» ^ j! 

. l) yS* aJ JjJL L^U lyy 

^Jj jU_JL pj jljj^t LkJfcj ^jjj A 1 ' <Jjj ‘ (*-*-’ 

•-^ jr" W 

( #* #* f- 

Ail yjj tlyU <ca-jj jiJ jJj tU^ip y (Ji Ul 

L^nJ^ • S^aaS' ^ .iyw^J j L>0 A I ^ IjjUA jl A*j j a*j (jUwU U^*jj 

itjUwL SjU ^JL 

j u _^» ^ 

„ / ✓ u ^ a / / / -i> ,/ */ y // ^ > / n/ > 1 1 /< ✓ / *</\ 

y y*>ou\ 1 ijJb ^ t J la v ; j[ U3di 3^ cJlS^ 

.[vr_VT jb^/i o^Sj^] ^rT M M/J 4»' y' 


• j^x-o l3jj L^b>- y<> b w 3 U> 

> 

S^y (>y y yL;N aJU>ow^ aJjJ^ p— 3a_P y>3^ 

^(*-fc» AJ5 JjU- ^ jjJbi-j 

.[10 ij^US \jii\ljjJi 4 ® J -^ |A^ jb cSS\\ ^ ^1* 'Jalc-f 


\rr 



(^JJbLjj ] g»r, 1 ) U Jj>-jI Oi J 4jL>t^*> 4jjji ^ 

<d>-J d^ JjlwbjJlj JodJl C-dljl? Lya^LS £-jljJ 0j3 ^0 ^ilSw 

!?^L^jsioo^L ^LJl>JI oU^I L« i>l jJJl 

4 jI dUS JXj t^Ujj ^ is* \jJju> IdX ^Lvj^'yi ol $ jlSJ 

4jL>«-^a» A-5lj^6 clo^d*^-! Ij^ 1>- 4_slS ^3 4j ^ ^P- 5 4-s^li*" OOlOj>- 4 J ^JL3^ JL>-^1 

J~r dUU Osj^ 1 <X>J £j!jJL ^LSoJij J^ldl L) jl^l Jujj 

< 3 l ^^ .s S ' I ^ Lw^^t— 1 1 oO— & ^3> ^ C ^ i3 i a l I^^^ t 1 1 oJlJ^ 4«j 

. ^ddJod iJljwA ol5 LoJ JplJdJl ^1 p ^ iS-9 ^L»JL*Jl 

4jdGj t4jlijJj>x^J Ails' ^ ^LdO^^I ^JLp ojJuLil 4 lil Jb^jl JdJ 

. AjlxS" j*-Sc>t>3 ^3 JL 43 a_L^^J| Jw^ldJl ^jp Ul^j ^SL*jj 


lt*j w dl y— ^dOj^-is | +r<s^*J dLzbu ' 0 ±=cyy pi&j-** yf 

ld£lX X*X JlSj X ^ iXlj SXJjl 


JjJl>*Jl j\j~>\ ^y* l^jJj>“ I j^> i jjlLsS\ Jj c JjJl>- ^jJL>c_; I jjL j%A ^dJL*Jli 

jNl ioil>J ya ^ALdSl \jj& ^^UdSI JuCo pJj (j-^ i * la *J ! 

<ul <JL*pI y& dlta j*y j\ (ii jo> t^Ji <w-iiwJl) ^ ^>Jl ^iMJJJ jl f-L ^SOJ jl 

< — i ijpjjij i j-*~^j ^XX-Si i px! • J J 4- 5 J^- 

diJi-Sj .Oj-^->J^j ^a_jj->«XL> aJwLSJwvo L^Li dU^ Jo-\ ojj ? ii j_a>c-<>J I 

t^iS 1 i_A I^aijLo i)*)! a-s^jJL JU>Jl 

p t p ✓ 

Oj-L* 3 Lc tApljjlj <ul ^0 ^A)L^'yi ^3 I J-L°X d3 

«< £ 
*^i O 1 ^ d' 0 oiji^l^ ol ^<j A 1^2 * Q-J 1 S '^ ! 

^-t 4 JU- ol 4 JU- ol jj JlJLX—l jl t_£jUJl iSjij^ jj j 

« ^ <5* 

^--3 ?-L^_l_*_!l A_a^^L^ ^Jot-A^Jo odjLi d J^wwwuJ^a Jfl a — 1 

* f. 

d^° ^ d^-oAp tl^Jlj aAj^A? I 

0 -hZj j^jjj • J -$ j '-* vtAJs ^ ^jj^JI ^1 U d jjK^j ^1 lo>- <k~ J l 

•* 

4j ^li Lo Ol dLU t Ulj jJl Aa^OJv^JI ^3 4 +/9 idloJ I JjbL>c<Jl ya 

Lgljdsl { yi\ ojjiJlj J^Xl ^Mp^I j iwJ-tvaJl IX y>t^j ^LJbJl 



j I ^ Ulj . 0^*2 j-4<JI 

4JU,lg Pj 4)1 ojOJLl w\_>c-j (-r*^ C L <wvwwww*J Nl ^ JLsrT N LoJ' cjJLiJU j-PJu l* 

o j.«.*/9,> ^Lol 4_4 JLS\jI U5 4-i-j^5sJlj c^olj Jj cij-j! <u Ua l, ^ j ajL^Sj 

aJLJL>- ojLJLSCI Lo-S* LoLo oL~w*Jl y* doLS” oOjOj>- oOi 4^Jl ^ <S 
4<u^p c^olS* ^Jl aJcs^JIj 4j2-L*JIj ^-ULo^I <mlaJlj olj^>Jlj ^wajj-Jl 

p 

j^JL>- $ y ^3 ls^ L*>j Ls ^Jlp 0 J 3 ol 4 -L&j_o oLww^ ooj I j L^-S* 

*• 

^-JaJl ^j-L*J Iji cOj U-S" ^jVj 

l— jjL>kj <J^ wLl^N I jl aSIj^I j /jp j+y ^ [^Lw^^l] 

^ I t f I 


Jlj 4 ^LowJJL^j^ 1 


<?>> 


✓ e. x ^ ^ A ^ fa '»>X 

4 [AA AjNI oj^»] \£^£- Al i^P (j^J' iS ^ u ' 4^' / 

p p p 

olj Ol 4Lp>t^*j ULp^ oi oLS" jjLs^j 4 ^jj ^ja jj L/aj co->i j 

V* 

- 4 *j| ^Jl 4 jL>T 41oJa_P ^wLo L^i^^L?- ^0 

♦♦ *♦ 4>l 

> 

<uji*j « 4 j 0^ *>■ « ,v 





4 [ T * ajSM tOjJoJl ojj -4 4 t 3 ^' l-k cJu^g=> L^J^la c j^Vl ^ _| ilA-^ 

:oLlJl IJt* ^ ^JUJj 4l>^ Jlij 


> ^ .tv 


t [ 0 s </Sii t oiy>Sh sj^] 4 <>^' vj iii ^jC" >Vij (SQJ 2 Sf 


^ 4 ^4.1 


:<jsV5 ^ Jlsj 




^ Si J&Sj 


s <■ 
o-' 1 


■a 0 t / / Jt > 4 / 1<L "i / V •» 0 ^ ^ ■£ ' 

I i^Lli- ^1 ^ OyilaJl p [jiU- j»1 


♦ [V'l . TO (jllj'ill 


(*-$*m i/> ®'>jj '^Aty. y* f-'ijA bJ ^S\ j\j 

O^j) ^ 4 jr* J- 5 ” '-^"L,L^ ‘cn^J-*’ 1 ^’ bK- 


JJJlLp l_4j^ 


Uufc /^j-a LLwJi oj 4(4)1 4^_v2»P ^j-^ 1 4)L ^j-pIj ^ ^ la ,*Jl 4)1 

^3 I c5^ I^SsjI ^L<4_p oSl 4ij->l l t^Sc>TLj 

^ p. 

Jwft j ? Cr^~ ( ^ % ? * * % ) lo jaj jS I jj4j>tj ol L l-S^Jl 4 pLw? 

* * $■ . 

toLbLa Lo j_^> j-? ( t *\) ^Lp ^ jjb>o <uL>- oljj IjjJl^j ol jOi^j 0 j-S 4 -^ 



j SJLpli apIw? L3i 3l53oL Jj*j ? 4^aL^o J <U/?I aASw) ^5 

vT w w — 

?Lojl jl 4j>c*j jl I jZ*J JjJj>tJ j! Owl_>-l J 4*S>- 


J^>- JUi 4jU jJj>^ Ja-wwul Jj>-I jl *]a *Jl JjJLitJl JJi. J 




S /y « 1 J- E,i / ' 

J 4»1 OJJ ai dS/A dSull dS' d 


d f ' < d \'S. 


Y rrs/ / > >\*\1 \ y %\ ' 

» J^ 1 sd/-> 


> - 


o >>»'•" 


d>< > r > * - - * f .✓,< >| ^ui >>$*' i* *. >'t *t Y fi/* qr, 

JLxsyj? j l iZJm CjjL-J-AjI ^JLu^ oi_J $ j)j bUj \jjil^ 

. [W 4jS/ 1 eJLiaJ^ 

ju» r\j-j\ d jC iaOi v UUl i-JLi- ^ jU d « ^ ^ UPi 

jpl_*_ll j*_aIAj><J> iAl)l Calis la ■- >1 l Y f 

.ilo Idi^ jl yJiJl 

j^L>- ^ I j_L1l3 jJL! c Ja^olj ajLjJI ^yi ^ol j-* U j^ii>- l5^ 'j^ 3 
♦♦ ** 

ApU^? I ji-j3 Ld toJb-lj aJU- v aJbo AjI jjj) j»_p jJl ( _5^ d°l 

.AA^a-j^dl Apljill o1jLL> ^ jj5d UjJI jl LJ-P iSAa-lj BApIS 

cd- SJ^Ij Ui- jJL^ ^ JJLj ^Ul dS JJdl IjJLli Ail 

.LjliJl oIjLJLj i y Oj&j (3^*" (_s® 

♦♦ 

tJ^LuJlj ^-jljJL oU>Jl Y“ ur^ Alj Lf^-Avaj jl A^J' 

aJ clL AU J^Jl>Jl JlS* ^jL>Jli . cLU^ 

.A ^ - S' ✓ . . > V 


.[o w— aIj^/ ^ 4-U^ 3^“ ^- 4 

31 Lllj lj-JL>^ 3 1 ^ '3jNl J ^_AlwL>tJ wi_flJ 

^ « p ^ 

l^lKU. (_yl-P Ai»3ij L& J » -./o^ - 1 1 gA*S’ IaP tiLa jc^ A)j^ C-^” 

• •!!(^ j U5 

/si** '"'+ * t . x ^ ,’i , r » *"t rf . /\ 

. [T ^ _ Y * jLjNl t oUjIJJl \ QXr^ y 1 ^ d ^ 

jJj jd U5 tf-U-UJl SA^jJlj l j-<j-ll 3 a- 5 o^ (^ 

j^l U ^kp| 5^i (\W) JaU, - j>\jj J {+& 2^1 Aii 46 ^ f Nl j 
A^l~r tjytJ j'jr»v “^d (_5* ^ 4 Rosie ijjjj 



jj ^3 ^L>c^ c^wAj>JI ^Ll>L} 4 */? */? >*jLa aj 

. ^\ <wwJj>J 

^Lj^. 1 *— «^W?I 4*jJllJl <U>-LJ| ^0 jL>cjNl |j-A l)L^ JJil 

^-iJlSsj 0-*-L> LoJwO C^$L> j^oi 4_*_> jl Jw^Jl I jjii cjLJISsj Ow*-L JJl3 

♦* 

"k» JMJi ( 0 *,•••) Jji £&i 

f, £■ 

J*—' ely ** oj. :Jjii <uy y>^\ <^>,ydj 

s ** 

LJl Nl <0 ( j^*JL> j N C^15 l)[j ol tol ^ J^L*jJI jj-o 

tol j-<Jl ^0 c-sNl ^j>/g > ^1$L> (_£^L*Jl j-^j^JI c^->tJ aJ j ^ La I jj 

^ <uli UJ^ jl5 jlj ^ jbA J>[ <J±- LfliJ jU dUU 

^L>«JL Mj ^ ^ Ji Lol .aJIjjJI A^ly>JJ oj^kuJ! 

jtJLp ^3 Ll^j L>*JL9j L>-L>t_j OjL>tjjj Aj yx,«/5 )lj aJ jJl ^Jlj J-^-P Ajli 

*♦ 

A^i ojJj JlJI A^-iJ ^UJt (_$! cO^V) jliT _ ^jLo ^jj 

yoy 5JLiU)l o'^jUmJ! ob Jd>jj jjSj^yi as**as+**A) 1 (ijjjj 

u< 

ijj£ ^jb>j OjJlk.lj *U-U ^li Jjoj JJj 

.JJLilL IgJS o«-L 

jjxl^jj j Robert Brigges jj yjj ol<JL<Jl *li (HoY) *Ip y j 
jtJUJl L-«>*Aj j*j ^oliyJl y> ^wtp Thomas King ^-S’ 

^ ^ "l Y ) 7t_ ^ vw>- ‘ Lw*j L i ^ I cuc^oL>“ ^9 I o^->" 

,3jJj^> (HAT) ^Lc- syrj Jl ^1 j-f-^ (J .^Jl j I Lj 

oLw^- frU-UJl JAW ^jj (HAO) |»Lp .^Jji-J ajJ^ J-O 

^ p. 

4~JLj U! I ^>tl1j 13 C^jjbj>- CJ LygJ^J ^3 Aj j^Lj 

P P 

oaLiJl c_jL>w?Ij ^IjJVl J j-U Juj_) ^JU! growth hormon j_^jJ I 

** S! 

• ^JL> wJ I wt^us^C-1 1 ^Qw^.1 I ^ C Ji, ] | 

ji-J ^L?-l j-^IjLJI ,^^>0 ^.^^>.1 (H^T) ^»Lp 

ty 1 j-L>cj jJ (*^jV Ujj tfrL^Jl j»Hjl Uy-jy 

. (J 



ja oUJ (Ml) ojJLj <jU jJUJl (mi) ^ Jj 

• AJLlkloJl L*5L>Jl oli Morula Ajyjl y> ^ oJlj U 

*♦ 

^3 Lj-^O ^'JJ J%-J l^A^) ^J-P l g 1 ./g 9 Ol 4jyJl *i>"l *bjJ 

|j-p jt-j-LS" lyLo by>- (Y££) ^cJL>li tLg->l y Li wL*J 4^s^2->s^o oLwj y 

L-y>* (Y i 0 Jl y* ^yLj t^LJ ® ybp *^-*- } 4->Yb> ^ g *. * o yyJ IjjJj a^v^J>- 

. OLp^ 3^3 L*-&^ tob>eJl »aj& ^1p OLLO 

^Ux o y>-0M L^_v 2 _*jj (.Lj jS' L^ 2 -^j jl?j OJJ.s wL^j u^jL>ti!l cJl y ^-i! 

c^SUJl JSi\ oil U/i jiS jl5 SlljT c~5t l^^SO 

. 4-iL>* ^3 ojl j^j <ul c^\y>s-*-A ^jA JjyJl ^-kz£ Ji + <£ xj O^j 

♦♦ 

f. $> 

C-J jijjj J j-& {£ 0L5* j-^NI 0LJL*Jl aj \a (JLop-Y/I oJj& ya 

4*u?l>- 4j w gl>- ^3 LaUcv^J y> J yA jl y>ej IaL>xjJj 2 J «W2JJJ iJib yjJJJl 

I l g *3 djj J-^-> ji ^l 4 a/2 JjJ 1 I j-laJjlj C 4^wM,gj J^j>“ jjl 4jLo LgJ j-9y 

.Morula iiUJL jl 4y y yJl ibSJL LJLp o yJ ^1 j LYbkSl y ibS* o->w^! 

** 

yjg 4-ix^vJ ys 01 Ijl>- ji c^>tJ Lj Y^ bj^cJ l oJ-ft Lm2->^ jJL! 

s' 

.[u^Sii u^ji] jl*, <,jjtfi l^uji ^ 

«* 

4ijUa^0 J 4-Lbwfl l^-»l L^UJl oJlA yo ^3 oL j^sjAj Jl 4^ljwbj 

d^Lo j^s*a 4^>x_<wvL t L a^wLp 3^~ 3 

«• «• ♦* 

j y2»v!2J>cJ Y/j J>J Lw ^1 I JL^LLj j>J bk^jl ^ I t Lj-^° ljbL-> 4^>r-ib<Jl 4^^j^J| 

^1 CcJI g-L,^? P*>L1 jt_p| y Lg-y j*J L^5 C LgJy U ^3 YLl>-I Y/j 

.iuU^ oJij U lf\ 

[ ^ yp ^3*)b>“Y/lj y L^lJL 1 JLo IaL*)L*- 01 ygJ yy 4jii^Jl 4yl^yj 

p- ^ p Jl 

^1 c u-jL/2j>- 0I I yo Loy (t *) Ajo f'b/ipY/l 0 >LIJj jj-frbj yL y 0"^ 

r ♦* «♦ i ♦ ♦ "I ** ♦ * | . t 

.L4j2Jb>tJJ J^3 4^v2^0 ^-w2j LoJJP- 

! 4^J 4j 0/1 ^3 Lo A>c-^ 4^-LJl 4 j2^0>tJ! oJjb jS jp 

yiJaj y yj yjy y 0^0 yp (j oi W-^b^F 

b ^aLOjO/I (j cA^i A-^bs^ ypj a^3la (j* j3> ylL y 

.[o ajSi L 1 *— p-LOj 


^rv 



05 JjJ j5L*Jl 0 j-SJl ^j-o ^yLi! i ^3 C-oO_>Jl *-L*-!l AJLj! L ^j-°J 4Jw^ 

•♦ ♦♦ \ ^ 

^oJl oO^>-j 4jbw aJIj <ul |»i5 j£L Si oT j-SJl ol dLJLU S/L?x^ ^Oj N L >_> 

j-^_SvJl cL_Jl5j jJUJl a (^° Jjl ol5 aJ^ ol j-«->t-Slj oL«->Nl jL- > ‘ 

. AjLi ^3 O^O (>* 


^i->Jl ol ^j^^<k-Lo ^L>*pj Jiooj LJ 051; 4 j y>tLi oO-A 

AaL>c-^ 4-A.yg ,a aJLLp AJLjJpaJlj o j50_oJl AjjJajJ I ^-LiJl A_>^Ju 

> f- c- 

^^jPs>- l05b&^ L^^J5 tJI yULl J 1 ^ ^JUcJl L^-%3 IJb ^l) 4 j2_L>c^5 j+S* ^ 

ijlj-sJlj O^J)/l jj J^ajj jl>- J-<oSsj 

A s'/ S' / / *> 4 4 „ ''✓'4 / / /»// *-"<V \ 

biJL ^ ^ j^S (j a a Iflj aoL>- ^ ^ (1A-U ^ ^JoLw <y p-Q^/l LOlL- OjaJj 
y Li jolaLl LiLp aji^LJi 


» i S»s s s //// //'»>/ 

ajiLii Liuo ajilc iiui 


.[U . U oLAII iOj^jJI Sjj-] ^oOiiU (^aJ 4Jil j]j>lOs _>-U LtU- aTiliji 




:Jili ^ (i>' O 0-> 

4* 


. [0 £ _ ) V jLVl c^jj oij ^ aO O^y V La^ 

Ja-ii aajI jjl cjL5I oJl& ^3 oj^jj a_w<Jl*JI oO^j Lol o5J 

** H 

er 0 ^ oJl5 L> iijjJ ^ L^l 'r , '-;j^' , -r J ^' U- 5 ^ 

L^it- » — < — ^U>tj>- <oL>c^*< <_iJLS^ ol Oi L*L^« 4 0i 

«4 

• L^ 1 " -fr ^JlJl <*_Ju i^c-»i-<wv»3 C ^ y^.^J 1 Qj 1 ^ 

djlo_) ol o_^_)^q cLg_jL Ai^LJl 4 j j«>cJl]| oLL--jl^^ <J j-& oLLL^Jl ^LpI 
^oi>Ll loJ>-l cLg_>t-^jiij ^jjs cioLpLo (o _ Y ) o_*_> ^LvujjNLj a_v 2 j jLl 

SOj^Ij J5 Li^ ^5 cU^ ^j-P *,<? 3 J Jj\l pUaJNI ^ 

f' & 

L e-jj ^ tLfjljj L^-L« L e-y ol wL*-» iSS *~ ' “-V® ^-iji A 
Oi*J* 0?0® (IrH.y CA^J A J A ^ 'S’ onH^-^O' 

^i {y> lj u-g^jj t^iyi aj>~i ^p jO 4^-vj L-^jo 

. 1 g ««»<?! 


^rA 



^ j' ^0 «l*Jl JU-t jj>! *LAp fli di!i JOu 

^ * 

o y <uaj jj y L^jwo I jpjJ l yp a^ULi<JI LaL*>L>- I jJl^s 

j I 03 oUj jJI 0lXa y^o 4 -s^2j jj ol IjOp - * j3 col jJl APjyx^ 

y^ ^‘-^' Ijyrjti O yiJl ^j>-j ^y 00 LaJl*J I oJjb I jPjj OJiJ . oOjJj>- aJLLp 

JlSj cL^->L« jSj LfjUv? j 1 ^,^ol j-^-j L g-LSLo* ^y a^LojoJI yl jxJi <o yJl 
A_jy>oJl oJ_a y *L>- tyjy~Nl yp JjJp Aj>*_**J o Ju>-I j 

*** ^ £ p. •** ** 

I^Op A+,^ 0 oO-^^lj A jj y^o lj*-?x-o ol L*-l I ^yJ^L'Q»j OjlJ ! ! L«»P L-o>^~ 

P UJ p 

f' u-^J t^ 1 -*- 4 £/* u- 4 <ry" (*-f^ *^-'j AOiVl j* 

. y~N I ^»l yp Ajsix^o ojlxivwwo 

A-sAj jj ya aJiIp (tV % ) ^Lw^JJLwul ya 0 jJl yo^N I ySLoj A^iJ jL**>^ Lj 
AjULO! yp Jwy^Nl JjJp 4->s_v*J Lg-Oa JlS* t*>L>cP (tV*) ljJ>tJL>li 0>*JLLa o yL> 

. Op>-Ij y jO o ol j-*^*cj Aj>t5JLo Owb-I J A^aj jj ya \jjJo*j\ yjJl 

aJ^ aJ^L?xj y5L»-> N L*Jlj L^oJ-p ijL>xjjj *>La Jlo IJla oLS" oJjJ 

30_£j ^y>tw2i y*iJl dUl^JLoJl ^ylO_*Jl yo^U o <LoLp3 

. yj> yJlj £y>Jlj Ai UJU <*LJLl)I 

*L»_L*Jl jji ^j-io ; la » Jl ("pL«JI jl_>t_)^/l li_A ^_pj 

a_1_) Lojl^i L^)L>- o j-^J ol co^LJj yJl a ^ g IN I SjJLSJl N jJj cl3jO^>wo 

♦♦ 

Cj-AjJlj ^UoJl La jy&J Aj ytlll 0^-gJ ^y-vJ LJ 4Aj>tiL^Jl A»y>j^iJ aJjL^oj 

^jjJl Uogj Oj-S^> yi-3 (JjNl Jllo L">UJl yL>J J^s^>- jJ 

*♦ ** ^i • 


^JL>I UswLLP OjOj>- y^a A-^jLww^jNI ^Jl_p Jw^a'y I C-3 j^I diJ^ w\_^_; 

®-a^l (*-f-^ Oljy- (A*,* * *) OjJlkij ^LJlp 

.Ajj-JoJl AjaJj>eJ Laj y>c-^j CoLwjJlj jLi^lj JpLJl p^Qoj ^oLtf llj < -Jlj^l 

^ tf 

oily- oU j^>Jl oO-A L^_0o cJ-Ss^Xo yJl a_>s. oU^O' C5® '^jj 

*♦ — 

oJ^A ^LwwJ>-l y Aj ^OXj oyp-l J f'Lvipl ^IjO O -0 0^^°^ Aji1Xj>t^o Aj j-*Xo 

4^ P 

Oj3 y« Lr° p-* Cr° 

>^- p £, 

^ aU-ip'yi oJl» a?-u>ji 


^r<\ 



4-o>wLLgJl A-LwjJl oL>L_*JIj 4_^oL^Jl v-sI-LaNI o A_a 

£, S' 

Li^SCJ j <. _ r SjaJlj J-$j>JI LgJ JlyNl LfJ IjJw=>jj iL*jjjiaj iJljjJ! 

t* f. 

jLp *JaS I y jijJ I l AAA n * ^ l— «WV W <^J 1 l A ^J-P 1 *A-*-^"C— ) 0^ ^ 

p ^ p — ' 

^ I C 4 _> yfr ^ ' ‘oO^ 1 jA- 5 5 h 

cjSj^~ L)LJl*Jl fL> J-2 j J-*-aJLj . i-JL^Jl j^_p f jp\ j j> % i 

aj j-^_) oUj ^.Lp L^_Jj> aJLL*JI ^jUJI ^ljj>-lj Ojjjjj 

. aJI>- 0*0 ^JIp ^_£ ^i>o oJi>-ij ^JLI-p ^JLLp (£A) ^3 Ijj^SCoJis 

.oUJbJl oJlA AilS* oiij JUj>JI aUj 

l)| oLwvuNl ^L**jjl*>J ^j?xJ j wLi^ cjUI j»»j>xJi L<*-Sj 


^Mwwywtl 


*wJjLj a^SCs^-LJI a^JL*JI Jl : JUj j . -?otij ol aJ au! ^Ijl 

(U) J cJj' 5 r-L-^-l J-S gjl ^»lp l^wO JUai _^-P y- Ml? 

^Jlp Sunday Times yl (_g-U..H aJuy- ^ iajUl el> llojj -Li! .ib-» 

** ♦« 

A Lb. lift jl5 jl ^jJu .u4 j/ y&j c^OW jliT _ ^jlo <\) 

i-s>l j 
*♦ ^ 


1 2 . kl a iHp 




j L° 


i 


iUN 



L> iSjij* iSj^ J-* 

?^j-Jl yo ^LLLilj ^iLL^Nl 

LfiU-J. ^y • <_y j*N ' jr 4 J ^ J -xJl <y <j>y I lS'j-U ^-kb-l <y 

jjjJLij ^-bJl <y» ilUl O' <jl t_y*J U-i J~*TJ 

♦♦ 

'jj!! ^ j*-fJ c^— 1 -l^LlJI < _ 5 J_p yb-Jl 

£ 

is^jJL jj5JJl ^jlp i \ o ^A j>c--w^ p. . u L ^^jww^ ' 
^jU^o j JL>* j-!l Ij-^ip ol I ^rj 7 ^s>- Lij>-Ls I^L^j! oUtAJ 

C 7 ^ 4 Jsi^j ch - ' jr 4 

INI 



(^AJl Law\J(j L^J Ll>I cjIjLwwJI o_l^» 

I^jI ^1 UjJIj ajI ^^Lp IAa J 43 

PPP ^ ^ S' ^ PPP 

^1 o^j>-I ^1 Al» Ll>I Jl o jSi^s YbL. ^1 La j->-I ^1 



Lg_lP 4j J^ps* ^ j3 4_Ls^ ^A ^1 . ,!^oXOj>- 

^ p 

VliU (.1 0 jJIj Ja ?4^l £jj ijJjJI J^U-s- 

jj-P J^is 4 a*-wwJ 0 j^cJ aJ <UjI AjI y > I <_o^j 'L? 

</ 1*1 f l ^ Ll 4^J jl JOy OjJl J* !1 *jJ | J 

. f. ^ f. 

Aj'y <jll? j aJLo jS ( jJ9 l_LwJu Jw<iw>tJ N J 4JLL)I C *wv*wO >* 'yi £*ij 

^ jj^4 J^ 5 ""L- 0 OiI>J ^jJl <wi,jJl ^Uai-l iijLio 

*♦ *« 

^ ^ l wLw^ j*m*A Lo l» l ^ La>* I P l^J) 

J^-7^' j-* JcJ>C~» .jAj jl jji Jyj r'jj < '-Uaj jjl jLd 

j^-p jl J Lo^>iJ 1 j\ 0 j-iJl jl ^UtlJI jl ^LS" JlJ LS" oj^ja oLl4 > Oj-*-l<ll 
^pIj LjLoJ I ^L-wo ! ^Jw<>j>- 1 ^jlj Lo*alp jJia ^jUl Jaluv- L5" LoLj c dU^ 
^Js- (_$jT JjjP- J--a>*J l^j'yU-j J-^ail j tiy'j 

ll)jJw>c_<JI jj_sl_«_)l lj_* J-U ^-A-9 J_*_aJLj >j .^y?l j_«Nl_J oLaL*J| 
jj-a ^'b/'yi OLLo JjL9 U-S" C J-wA^L^JI J ( _ r J> J-<J\ J-* (° • J • * * ) 


.iJUftl -P UyJl JLNI 
p-f? 3 cr^J ^j-*-^ lj->l£ iil ^Ul JL^ 

p 1 ? 

jij'i I J ^ I ^^ 3 ^ 1 ^ k-Xi^sJ L j ^ v^wLJ ^ 

♦* v— — ♦• •* I 

^iUJI Ojjj frla_iJl Jjjj ^ jij 


A\i ? * l S * * *' % . * S\ So" ~ . *' y*.' V 

• [H ojj-^] ^ y^>cu< L>i2JD |*^L2 a) CL>^>j O^V '^ A& JJ 7 5 

.^juJI <u)l 


0 J-^-J W^JJ LgJ Li I oJL^a» Oj>«^JsJL>)I 

*>\^j ^ A,/g ^ LoJllp 4_^ L-s^i c<llp J^Vl jL? 

4jJs <*-Ab yA 0^^—^ 

j r^J ® j^r-^ L-jj-gjJl ii-A d\ 

01 0> ^j£}j cjL>Ji I>-1 Lp ^3 cJlj 0o Lgj'y l lp Oo*L>Jl 

^ v'jjJ' Jb (V-LaLJI v® 1 -^ 

1 *♦ *♦ 4 

yJ 

.o^L J^j Ala I \jLjj OLoO/I 4-<L Vj-o Ja>o ji oliL>- I J-O 



jJjJi dj*l> (je-jJ' y ii^'-*-" i y 2 ^. £jj 

J? Uj— ^ jij^j ^ y& oUajjj y Hj^. «'_y J^' 

HoUI^J! 

o^y. O^y 'j-^a^j ji J-*b J-* 


y,y >■ aL^ss- jj£j ?iJli *L~j~ ^\ jj yj> jij iy j 

^LjI £«U<JJ oljj-ilill Ji’Lj £jJ\ ^s- ^-XjJ jl_^w>Jl jjU*S~ cr-y-i 

£" p p ^ 

to jJ >- jJl 0 j_£o L« <L£j>-jj 4-1 J 4jL>I ( j-P Lo-Pj 

!! jLJNI JJu 

*ULLJI 4-Ji_p I j^J? jij \j~£ I^LJj ?L>t-swo j c3 <w<-o L* 

4j| <cjuJI j-jjL^j>tJI jjLlaj>“ ^ jjJlj oUU-Jl j ijLSsJlj 4 ^L*jJIj 

f'ljj ^iljjJl cOLS" L>-^a ^ol j-JL>oj c3 j-L>t-<J! IwLft 

p 

6.L& 


ot 5j U-ftjJJ ^JJI ^^KJt IJl*s ^>1 L ^ 


J N 


'j- 

'i/ dli-L* .dyLJl _}d- ^j-Pj (j-^ -'-rV c^ 4 -^ j' <^->L>*-la-d 

jLu)l C-^Lo J^J OV t4j^JL>- ^3 j->\ N j ^J-~-dJl Ij_a Ll*-Jj ^wLs^l 

j5 j-p Lf~S L^?lji>“j Lg-l$Lx> L^^U-p ^ 

«« H ♦♦ 

LoU jS ^*_pIjjlj ^ <ta — ^ UwU t ui^Ul^_^j>tJl 

P P y/ ^ P 

-p tS" ^1 j*** j**, j 

\y>zZj\ ^UJl*Jl ^2 jo jl o^Ll« ^ ji Jajj 

dy-tj L yy 4 -^yy. y y^y «'>» fjj J*>^- y ^ 

** ^ 

t— JL*l£-4 j^J L)L^->Nl5 r jv-L^bi J j^jijj iijJbj JJL*_j OJ .Jsa_iJJl 

4JlL>Lu« ( _ r i!J ^JJ jt j-w>Jl jj\Jaj>- ol y>-j ^IjjJl i _fLc- yty^J 

!! j\^ 

4-oljjJl 4-^JJ^gJl jS jA ^3 ^LJL^Jl ( ^TV) ^Lp i^J 

,Jg,,la e J jjjlls^j o3 j3 C^Lv2-jj-o Aj jZ+j> 4j ^-L>3 olJl 4_*_^l_>tJ ^LJl 

^5vJj .<u J-*j>JIj ^jJJl oJla JlS* jlSJ .01 J^j j 



<jrH A^Ulj tjr^H OLJI jy^J '-J^S 

*♦ ** I 

f, 

1ft ^Lwvw^- J ; (_j^^ ^(l)b*o^/l — - — c> — ^ ^ ^ L^t - - <> - > (1 x ^bll 


■ Ull) i!>L JuG (J^ - j~S ^yip -.^Ivasj i^ol <ul ^“1 JjL! 

^ UXl <_s* bLj^j^S" t_5^J 4jL>^ 

*♦ ♦♦ 

UiJp Ji t$J olJJjJ^lj UjJI Jb" y 'ij Lfilji’l <J 

♦* ♦♦ ♦* 

$ i*j ^„jjji y*Ji Ujli yi i^y\ 3 >^ji j 

l ^ pi 1 jj l_g_>-L® J_il (J l_oJL>- 1 Ob bl-JU C4_^il j_w>Jl O’ L® j_®_J j_Sb 1 

J^i-^Jl J-* ^ -^-b- <3j-b^> Xbj, ^ y°j 

->* 

.LJLp 0 4)1 y*J {jA <U-*J o X&J 



ir* 



<ji oLjl->«_> Uj ^1 


oLIjj -U>p y^j ^iLw® t^UJl y>*-^ y*^^-**^ y> 

.ol^Ulj *U*p 1 y> L* jtyL->l y> ° 

y ^cLwvu ji yi*Jl 4 ^>tJL*_a y J j «/? ( wJaJ l *L*-1 p ^y^*j jt?-l 

^y o yl jJLoJl *bJ>-*>L*Jl JjLvn jJl JlS" 0-Ll3 j j Ji~vJl aJ-P C^Lv^ ^AJl yy-*Jl 

♦* ' 

JlSJ coUajJl jL>c-io Vj LiL>“ jLla j-*^° o L lw^>- OoLS” ^w? 1 J>- t aJ j_pLw^> 
4jL^- <uJLp ^>L>->j oJL*-**o 4^_wvj>- y> aJJ>- y* ^ 0 ^!La*o l)I aJ IjjL>-I 

.oJjo y> -u^l J-^dJ 

^yJJLvvw<Jl 3 jJyoJl (1)1 ^a^o-^> 3 4j^y>* \ j\jl&\ ^ULJi y^Jj 

dU'-Lj^ L 4_l_d« Low^-P l) 4_)1 C 0 aA— 1 ! ^ y-P Jwv£>^ I ij^ y ^ 

. - tJ C- lp ' /. J C- JwU 4 0 wW**^M /v 3 L tf ——. ® 


s ^ ^ ^ ^ ^ id 

~ ^ - / st^f. 


' ^ \\> It 

/ » ^ » ,/ >^, y aT< x ' ^ ^ /*" 7X^1^ ( (<?? * / '*' A jje. ''^^'\\ >TX7 

\x!r^ >-4p /A^ lT 4 J b ^ir- 5 J’ ^ 

,[0* _ (jljjS/l ojj-^] 

Lw yj! lift jf Ujbrj ^bj^'yi ivaS JP Zy* oUl J U J*Ab JA 

J>^ v oXj 4 W^)' °'-^' cr^! cJj (•-) JUpI y> olyp 


ur 



jv ii jij ^ ^ L 4 j L>c~~«j AHjjSj 4 « la P 

UjJwUlj uiJJi ^ *L_L*Jl J-ii Jij Or* ^LJj 

. aJ ci-L jSi V ^JL*j ajj jJUJI J 5 ^Jj>cJI <, 


°'_A 7=^ cs® (*^Apj aiJ 

VbSj c4~*j2j ^j-Hl AjJL-vu?- 4_Jl>- j /^0 LajJ^I ^ j_>4 oi jJo 4 j^JLJ| 

bo5 . aLI y-biJ y- 4 yyip' j' <i^bJl 

c ^ b w.Lw^ V I o ^J u>«>cj Lgl^ j l I ^JL>sJl L^po^I 
j ybl 4 jjJj>cJ| o L.y2.*J I j ajL^Ij aI)I jJ-io lol .HJUo 

yi yi 

p, ? 5 ? 

j-o 4^>Jl objlSUl aL^?-I ^ oo jj>- j^o L^JIS ciJuCj j aJUoJ ^yJl oL^>Jl j oJuaxx-*> 

l ♦* ♦♦ 

• L^PwL)I_^ l ^ a 1L>- Ul^ 01 

j.L ^-1 Jj Lw.L ^-1 J iL-lPJl ^-1 :.:...^\ lS\ f-LJLJl AiJ 

4 syS\j oi^Jij w>yyi ioiuJij \y^s\ us ulj oui^i 

..,l^jLaj^j*ojj£j L^jIjjj oL/i>jJl J 1-JlLaOJlj iw^SljSsJlj ^j^>tlSlj 

jl |>_aIwL>oI HI j cHLo lj_5JL>tj jl yJLiiJl ^-^SDl yJL>Jl y J^>=J JJj 

* , ^ <* p. <* ** 

^LaJJL^VL ^iJl y;W>Jl5 Ij^lj LLw>- jl ljj>~lj j5 IjJ-L>6J 

2 ^ * * S * , * t 

oU^ ^ Ik mvJ I jj<)->xlj (jl *_aIjj>oI Lo-S" . o^jJJL^ ajd! y 3 ^ 1 

* ^ _ * 

^^w*>j^jj5sJl Lao J^p (1)1 UJIp c laJb o J l>“I j 4*S~s>-jjl> o Jp'li jl JL>-I jJl ys>tJl 

!y-o^)LoJl jJUj Jj>“I jJl 

4 l:; o£iin 4 l: ^ ^ ^ tg ; 51 t v fjili £jf ^ ^ ^ ^ 

^>J 3 ^ ^ g>L vi £2 4 ' n ^ ^ 

*^J c^H(? U~y Ut j kj Sf| z^Jc. £^> o>k?4 


r 

— / i ✓*/ 4 /<»v ^ | y s 

.[Too aj^| to^J! Sjj^] LP' 3^-3 ^ ^ L* a - 


All ^L^Vb Ij-alS ^jJl JL^I jl yjJ^Ul yJjLJl JL^I ^ol lol lS! 

y^--> (l)lj ^Jj>Jl IH-A ( 1)1 aJHa)I c j ^ */} u ^yL>tj ( 1)1 

♦♦ 

!Co I yp j <Cp 



V ,j£j * ojJ-1 lL>- Jlj &- piiiJ oil lil Vjli^ 

.[AV. Ar olNl <.i*Sl jJl ^ 4 # o O-U y& P ol 

-< £, 

<J*-’ ^ tp* p*l>Jl OJd. ^Jlj 

lift u J Aj L>^ aI53j t<ul ^ jJlL> jU 11 j 15o 

tAjjljj jl jL-JI J£J ( jl\-«_t U_JW> Aj V ^jLSUl U j-L-aVl 

jJjVl UjJ ^1 Jj Jj 5jJl Up Jj 5jjk> Jl 

.^b fWj ^ J4 - J wiVT lji> jJDl 

o'i/ jjlSsjo Ol LUj pJ U5 

^ ^ 4 - 12 - 1 I I ^-Lo (1) I C A****JZj ^ I A^c_«w*i»*J I j .^S" 0 j»5b-«-A> 

0 LS* bb • i Aj b 0»-XJlj J.^ 0 y**^ ^ ^ t j -*> * ] 

in ap^j A^y^j jikli a^-j jU to ^ ^j^Ji j y-'J 

*♦ 

JwLJLa^ l j-A ( J_*JL«ji aJLS'j JwL^J 





. iAaj ^z* jL+j L <*£* y Jlj Lo j g-L^P IS* 4^Jlj ftj Uap| j AjLo y**> y ° J 

^ ^ p 

• AjJ-P y&Jjj Al*ij LI O^ljj l_jLL>t^A> 4jli I 11 a ob Lo blj 

(Ht^Jl JJUJI ^ij c^aJl) : jJUJl ^ ^yL^\ IJL^ 

c ^lll 0jlji?lj j-ojJI J^*lj^ iil5o jjj-xJl bLj^M ^ aJ jJ^wJI 

: LI 4)1 Ljji 


*/ /*<S 


^ o- p a && % £$ 4 

c ^i3r j jpj jjci 2Pl Jij Q&- ajp 05 3 i& j ii 

J p&Z Jt4 is ^ ^ Jii pp 4 iL^ 
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cP I jj-^1 y ^ ^yo A - * P d^ljLo ^AiiCJC^3 4JL%3.-Xjl 

LkS' .jj^jJL ^l> JI ^ ^ 

^U, (1)1^ iJigj j yc^jj d)l ojuc<>Jl ^1 w\j>~ 4^L>tx>Jl 4w^v2-^Jl cIjI jLjJI Obi-fe 
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J 


^Ji Cholecystokinin j ■bbV^Mbj j^sJl o^Lo jJis* LoNl jj-^ L^S* 

«• 

J| 4-^jLLo j-^IjI j-Ap LjNI L<^ . JJ J-^jj oU^Ji oU^Llj 4315 
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o^Lo oAa j jj3j . owX^-oJl 4jjl,A>rJl L>*^>tJ! W 
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J^S* oJLp^I 4j>-j ^ Owbc^Jt v_Mjj l^UfrJ ^LSsJl 
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^bjJ-S i y>z-y > Li olJ jjj-SCwJl i^vJ C-oLS” !^| Lol 

■lil 

p . 
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^Idl y ya-Oid la L^aj ^sj L> 

oJ_*_dl AjUaa ^JaJc^> yjl iJsUwJl o^UJl p-ll^ *0)1 oyw* y JJl j ta-UJlj 
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♦♦ 

M 01 ?o%£u~Jl Li ->^J| IJl^ Ul)I colS liU ^oUjOO 

— — Ir 4 ^.O- 0 Ir 4 f JO vu. jo'yi) Olaj ^J_^v_*_jI L-L-) yC 1 -Ly 

:dLit> JLalj yt*H jjJLJl I A* ^C-H -b*-!jJl 

pS'yi oijfc oi ^t ?isju <* xJ j dj^i jl jjl' j-lji '-O jaO 
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t + :k« -ll Jh^-^ 

♦♦1 ♦* 

>° (*j->«-U'j ^-’L^j jt-5' f ^a. g ~ t _^Jl «-LJl jjJS 

Ljj| L4 p c La j j-<2jJ Lg-^ls^aJ L*)L>J! Vj ^ ya g j 

• *LoJl .>- Lc^s^j * . ! ! l^wwwdj aJIjjJI $\ j^JI j o>Lbj^ ^Jl 

Ip y2s*s>z}\ I.Xa jJj ! 4 _uwLwj 4 jU jLl>-l j*j\ y oJbt^Jl y* 

♦* 

i 4 j| ? I frw^d.) bJJbco V I^LJU ! <*i ^J'y 


.[aa cj^ji ijjj\ 4iy y 'j& y 

i$y*“^j ^1 j-4 j j- 4 j L*>L>“ y 3 -*-* L)[ i*LJi*J! yz-*-> J jJL 
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.^JjbNlj J^L>Jl I Jl& jJJLo jL>w^ 3 .^IxiaJl JjlXu 


JL^jl j-p ^1-p LiJ^lj *L*_Vyi ^L>^l iibj I*La 

P ^ 

Lo-AOjj L <w LaJJ^P (_£.ijl o j.*/3.y~A o j! j-aJl (_5^i 

^3 aLxiail <U$S ^0 JjLJI ljj*> ioj*)Ul Ojlij . 

5^5 vrjJlj L-o jl5 lili .aJ jykJL]l AiliSj ^vij sa^cJl 

oL y. ...\ I LaJ^oj La^i?- al»l^ti d)^ <l)J__j < '-^-^° J 

L5NI iijJb ^ .U^l JsUl ll«j ^ a:U oLJj^'j 

^1 ^jlji^aJl JjLJI l~*£ zAs>*j i-JlSj ^ oy»jJt 

J Jis- AjjJ J j6j ScjV~J>\jj}\j >— >L~^Jl 3*^ o«^-* p y g ' 

:<bl ?!iU a! iJlj 


.[AA VJ\ 



^^3 ^gjlj a a/p \ \ j^SsJI L^ I i c$^ ^ 

# p t 

Ijjj y^l 1 ^-* y-*-b • gamaglobulin yJyjJLpLliNJlj albumin yajJNl 
oU_>Jl) oLj yUlj p_Jl yJl xj> ( _ r o-s A fJl jlf^Jl y ^LsjJ! y L~wJj 

J*— tr^ oJ-*-0-!l (_j-J jJs> J_i-J_> ( yjl (A_^r_Jt>! jjl 

y dlii j^J-j iJljjJl oUJL~cJl j*_JI y - J \jJ 'jiCJl J (JlJj-iLjJI) 

tCiljLiJjjuJl _ V 

Ails' y-> y L&j^j y>j ‘b-Jjy (W) -L-SJl L*>U>- ^yaJ 

y^>Jl frbj y a^L-SM iJJl y*j ^jJl yyjSh a^L^j i yJ , ■-■>. II 
XiUl l)^Ai>- }jk*i Ui’ .eL^Ai- y AJi- J 5 y-Sy y J-^dj J-*J '•tSj~rr‘\ 
<u-f« aJ^U- “Jj>- jJUJl aJJ J 5 j 1 ^JJl alphaglobulin yJyjjlpUNl yjibj 

•(*— a>JI y jlSds (^1 y yy J^j y ^UjJl 

•l> j^s yl k-A 9 y yJl Jb^jl J^lyj Urea aJjJI JlSUI <^hj U 5 

prothrombin yyjyyJlj fibrinogen yyjJyyLDl J_«IjjJ| sJus -_j>! 

.[y-N U^Sb Jio yL* yJl J-alyJi y lo-Ajyj 

M M ^ 


y ^bjb ^y*-; (“ y> cyojJMJ p_^>Jl i>-U- jbjj loJLXP 

.j^jJl dyjyj oljy-jjjijijjjJlj y^Sj ^jlillj y>-jjJiVlS cjU 

yjj-6-* 

£. 

p-c^y fy^ yy^' y -^yJ' ySUl l>*>b>- oUyjyJl oi* yy 

y jL-u^l yLy ci'j-!! y-^l *bjl y c 3jy=-^j yjyJ 

w T' 'A’ A d — o LaJ_lP yj^jJl |j_& ^Lbl .iby b*-^ . aJLaI yJI A_b»- jA e-lilj U j a Is l l 

yljjjJl ItAjJl yj /»jJl y oncotic pressure y>yJ! JaiyJl 

** ' *• 

4_^L>c_j li\S L^-pIjjIj (jl o jS$ jJj>sj -(^JlII J a • ^/?L3 j>cJI) 

^ySsJl ^3 C-jLy)j jJl A-pLw ^ jr-^o Ul 

. L^>- jjJ (j jiajl xixd! 



ujMolo/l — V 

j jJlp JL, J>\ LgJ ^U co^/I y« co jj ^5wJl j^SlSl wb~L> 

*♦ 

^UjJI j iwJLflJlS" SSUaJJ jS^£>-oS A-wlp wLO*j yJl f-LvipNl 

L^5 .ojL-~wU yyJUf frUi-pS/l eXgJ iww^JL oL^5j 

Os bjj .Si 15 Sjj^j> J l L^LJU~p ^5Lw«Jl !*L* wOSCJl L*>U>* 

♦♦ 

Ji-b J y>cs^> LfiU Sj>- 1>- ci oLjiwJl y* o <u*5 f-U^S/l 

. 4-J| 4j>-L>cJI Ju^ AjbllJ X5\Jl AjJj>i^s 3 t(yj>“j5o^>\-*Jl) y5j-0 j5w< ^J| OisJl 

Ula jl53I aLs-s/sJ^ *bilj ^j-*^>Jlj ^L^Jl oNb- y j 

\ ** *♦ ** 

^ *** 

if if y f <Jl ‘dy^j s-vS’^Jl _f^\ 

.*Ulp! j L*>U- 


:Q i^AjJl L-J^jfiU-ail — t 

l it 

o*j Lo j ^i| o^lj^iwJl jy ^^sjLSJI O-^J! 

.ajIjlJI ^JLo! jlUJI 

lipoproteins iLaJuL>*_<»Jl ky^Jj jJl j j_&jJl J-.SCJI L>*>L?- ^-Lj L»J> 

y_/Ni xiai Jkji U5 .ojJij k*jj\ m j u^Lt 

J_>oii SJiy jJl *L*-*Nl ^1 ^gjl j . i ^ 1 1 ^ JJL^ yJl S-jjI jA^/7, S' 

^Jl (K-E-d-A) yJl AOjfcjJI S^iJuJl J j^jJL 

^ p p 

y> *1*^^! jbboj y! oiw& jy t*l*-*Nl _^-p 

^j/2-Aj j_pbj *y~+j * s ->1 t<LolJLiJ! 5 ei-A ^y?LsAiOal 

^ji yj t A j J O p S-*^b>“ ouJlj j-^Uilj oL^loiJl 

JUi?S/l j-<J U5 tD Sili JJs-p cJIjJpSM e j-Uj ^Ua-*Jl 

aJU E jj-p l»l jjjL^jiJlj a-w^5 

S-j 0*15 1 ^-*-J>tJl ^IjLj^ ^j-- 4 t^Lw^Jlj Jl_>-jJl O j , * &J >- * - -s i _ £ 

^bNlj (a-wwws^J| oj_goJl) oUl b>5 toUijjJlj 

¥* 

K ^-woloiJl Lol . oUiL^^J 

Silii^Jl jHiidl J^ol ^ a» ^y 3 -^531 1 J&»£ Cr> yj 

-L i *.:ll cU si a ajJl ^07 i Lo*LJ I ^ i. — ^jj> , jjt 



high density yS ' bJu ijjkjJl oLJ Jjr Jl xjJl L jG- U5 

erf-® c4_*Jlj J*>L>JIj ojjJl *_j j L$_JI JJjl < _ 5r xJl lipoproteins 

♦* 

l)1 aJ ^wLJl j L^J I ^wAJI ^3 ^ 

. 4j^Lx>t«<>J I ^ks-p'lM ^j_P ^jJl j^px. Js^*> ciiJjjj 1 y?9 4 j^»wL!I -sUjPj^I 

<lL/2_p ^iJl ^jI jJj\ ^ 4jL/?^/I oJL& o*L>- taU 

** ♦♦ 

.djL>tj ^ 5 ^ (oliaJj>Jl) oULll^^L 4 jLs^P>U <LkJ? jP j^Jl 

Jiwj ^v^^JaJl ^jI ^ ^ ojlviJl Oj^jJl Ji U5 

♦♦ 

^5^1 (^-Jj-Pj-p) ^jiaJl O j^J I JwA ^_P •J w ‘°^ 

^Jl Lfjli tpLojJl ^j| j_s> oL*)fl o*L>- Q 



Jj^^JjiL!! ^ ^5^Jl iJLp a^jJI oLwJj^Jl oJla Jj>Jb jl joo 
L^ i Wd jW Ajj^jJl A-PjVl jlJj>- ^ tJj^jJl ^y> o^_P j jU^I 

OLr^ £° <TJ^ ^ iS^ -^1 

<ul>Jl JU_c 4 jU^p^t j^jUJl {Sjtj* cJi^M Jjh 

iijJl i — (J-^ J ^j/2-aJb l,., g , a/?.^ j ^L^2_P^I ^ijLiij Jj^ljj ^_£JLoj 

^U^pI j w2- p J5 jl ( j^^-> Jla ?jj-L>Jl I-L& ^3 4-j^Ljl^JI 

♦♦ 

*L/LpMJ jl J-*j J^-^j (j- 0 Lg-> ^j-aj ^L^JL 

^ — pLjuJI IA-a ^_Lp ,+. ^ a « ) U> ^3 "kS jJljl> 5 ^L_iJ Ij>^j>eJIj 

' %♦ 

oLw>«Ji ^Lol L^_LS\_ji_> jjwo j^Jj J J jl LjLidl oJ-^J (_)-* J ?jjxLi-<Jl 

•^'ji J * jr* o ^ V^-^' 

?i— >! jJa-j> k yij 

5^1 j)\ ^ Jbji *y ^Jlj ywaJl ^ v>LuJl LjUJl oJl^J ^ La 

jtf ~ ** 

A+*a ) Jj>- jj ol oLjj j5wo A * ^a > ( j_p l-g-Lo 

jl ^ ?Jjbi* jUpI USub ^ jl JJbu Jj^j 

j|j^3 l ^ lg a > - o3jjj Lg->jj-J- ^rd^J 

^ L^j (JLL? Lo^> 


^ LgJLi^oj Lg_u ^kj 


4 <mO 



Vi ?wuS\Ji ^ jjj>tJi jJLkJi ou ^jiiJi Vi 

j <u>-Lp j jJUJI 4^Ja_P ^j_p J-JLjcJI 4_*JUl 4 jj_*^ 2_*J| oJlA 

> * 

J-j o| oLw>cj| A-w ^-Lp Lj V->*J I Ow\_As (j 1 *Aj2JL*_> ?<lpIju1j 

IjJl j U L-UI >x>u ol L*L» > -I ^3 jl>tp^/l A^-^l Juo ,JJL*j JlA 

C^Lu- (j! -Uj JIaj Ja J 9^-UIj J^Jl VLM>- J* dy>y„ j jkS^J 

£ ^ 

4UJI ^ ^ Ua^l Lt>- jl 4)1 ip ijljJl jUpNl oil 

++ ++ 

U { Jl& *Ulj cUiaJl IgJLJL *IjlJI J* j **] I Ji*5 ^Vj-A ^JJu ?^UJVl jl 

♦* 

♦ j^A>cL<>Jl ^JiLa tljliuvl jL<>j>tJ| ^1 cj 


aJaA V < \t ?\<\' *>\' \' < > w * vl *>\' < > -T x J » \i */i\ 

\l Oj*hr~i V JaU pij 1^7 OJv>fnl V g}Pl pXj 1^7 o>$i^ V <— >^U 

.[W<\ i/tfl 5j j— .] J* vil|)jl ^ Jf 


: JjUJ! j ojjtJl v— ’j <J jJj s-'y^g J 


t-3 T'''' \'*\"- ' ' -" ** *'\' ''A *'< >X^' > ('’X' ';v 

bl bj L$i*i i>*J _/>*;' <>»-* (3^) <jj jj^>*} jP*W 

.[W iAll tfUAll Sjj-] 44 ^-5^: 

toUx.aUxflU o^j^i ^j-Luajj vjyuouii _ o 

V_*jJl ol^L^I ^UajL.'y Juiai ^1 JJJ JJ Up! jJJ 

(_^-j [K-E-D-A] oL^oLujaJl dLL" ^3 0 jj^ oS/l ^ t^l ^L)l 

. Al>-L>- < — wwvj>c j 4jall>t^jl ^w>Jl L>V^j ^U^pV Lg-«JLiJ oUVi- 

jj-y .^w^S'^-oJl — «a_*j>- ^J l o^^>^<iJl ,-X^SsJl j*s.Aj Lg-S' 

<u_>eJl oLl^LuaJI oJ-A 4 j ^ j-5j ^uJl j-^-$sJI ^ j-^>Jl jjJiJl ^yo ^L-SsJl a-w^_a I 

oLL»_*Jl ^y-o^r iijLUj j*_^Jl L*Aj- ^-~5 y ^ 

iiLS < — y ^ ^L.1 j \ *S . 1^15 <jL>tJI ^3 ajj^>JI 

•* ♦♦ ^ «* 
p, im ^ 

«-bl ^s- <Jii oL^LlJJI j 

aj ^ .,a /2 _xJ 1^ ^UlpVI ^ L? Ij^UJI dUi-A-)^ t L^> sL^>5 

. *[*~*J>- 



L5 . 


Delius - 1 

^ K _ iJ ^^LujLII { j^\^2S-a\ ^ L^Lb Ijj^ wUSvJl Ll>I j Lo-^ 

♦* 

^ ^ ^ f 1 . 

4_LoL*_J <_jUI JLj jj ^-^t^-4-Jl lJufc li-L eiUS J-*-J t*L*_o2l 
^UJl Jwbj-P 4j^o *, « y9,«,£ ^y2j')l\j Ol j-^-~Jl ^bJl C_^>«-^Jl 

** J *J? 

ijpjy j-*j J-^Lp xiCJl U5 ,^-juL^Jlj ^LwvJl^ 

;S J} - 

LJp ^JlSl y*j ^llll J^Lpj ^ fibrinogen ^^-jJ^^jUJI 

j^ij-p ^»_ai ^ oi^^Sn j%»uJi oil* 

<_^'j jr^ iP^'j (>°^'j o-' 1 '^' J ^ Oij^i -^' f jh 

.kininogen ^^^iJlSLlIj perkallekrine ^^JlS^Jlj 

JbLbo J^5sJl c_Aiij LaJiP ^ lgp*y I ^Jl*Jl ^\Ju\j Jj-L>Jl apjj LJ 

OlSba J5 ^o <J>yAi ^w2JJ oL-Jlj bb^Jlj ( j£jj+}\ ^b^3 cJj®15 

,JJj>cJ| I J.A 4>wj ^ 

l5 _Lp <jboNI JC-pj 5j^ oj_xJl oLLjjJNLj 4joL^?l jup -LJnJI c-S_Ll> 

Lo J^Sb U-U lg«>o 4_Sbb>- (j-ib>Jl i)\ ba*jj .bJjj>t-Sbl oLj^Jl<JI 

♦♦ 

4jw0 USbb>- U J_AP j^oU>tJ L« j J-Sj J-^>«J| ^JLaJj <uL>i^>j ^ ^ <■ ^JLL>- J! 

ji p 

^c_lvjii!lj j^Jl L^° bx-^jL?^oj LJj-ipj lb LSI io*>b»j bx^bb» 

.JbbbNlj 

:5jUaJl (J-O^ j» J^aJt (j-0 fUuftil ^^aJbeJ _ V 


JlJjjclSIj iSjJl <jLp _ <£j~>~ ^bJU-p JblS- j-o J^SLII 

L^j>-jJaj t4jLoL>- 4-la-wwvo ^1 ^o ^jj_ LgJ 4-SbjaJl (Jj-^ja-o (JUajb 

^j-o J-fJ-jJl jj ^j-o JLiJl jjJ>c-> ^jU- 

J*J t5lwJi iJU- iJUi Ajj^I J\ \^iy>zjj SjUill UjUl JjjJ IfJjl^o ^1 

^*^0^ • i 1 ^ a. a j -*. ^ I ?• L v^p 1 I 1$ ba<^«ww*> <_5^' J> 

*♦ ** 

A# 

IS cf-ljjJl jlSb X^LU /» a la ^Jl jj^bl lb^ bj^ 

♦♦ ’ 

,^>-Nl jl>cJL 4j ^ I Lo-^^a^L ^j4> j-<Jl 

^ f. P 

L^_lo <uJaJl ojjj>x-^Jl ^1 j-<Jl jl ^-^1 JL-SCJ l Lw2_L>«_) 4_<^lj2j 

. A3 15 ^j^_^vJlj ojL./oH 4j Jlp^ I (J-^J L)b*“^blj Jj^tSvJl ^^bll jz&J 



JLc^aJl jJJ _ A 


J-5 ^ I ( JS' ^3 A-v2_v2. :>w> 4_> J^>- j-s^LLP Ju5vJl ^ jJL>iu 


^I^*AJI wLl \ ^ ^3 

Interleukin ^5 j^j \ j cytokines ^Jl Kupffer cells 

^ ♦* 

L ^i\ oL^j^iJlj j^l^xJl ^3 Sfl*i ijjo c r ^L ^1 olj^Jl l o-bjy&j 

** * •» * » 

J-L>JLj jiL>Jo ^^Jlj 4^->(iJlj ^j^sl *Lw>r k^Jl ^LijJl jgj„k.>- j j^p OJ^LoJ 

Lg-fljjJ? J y Cnlg^ A) Ljj3 Lofc o 4j l>L<iwwU I jJL*Ji (_5^J 

+* 

. 4j_^ijJl Ojj-Ui ^Jl 


J-vaj L^lPJL y*->'j5 L^P cLLiJ j^-\ ^ j IJL* 

.fjJ! Jrijb ^P l$Jl 


4-«jlJL« 4 ., <-? . /? 4 ^pLX^J| CjLwOJ ^J l ,^i2-*j JLisJl » ’■ ■/» i L»_S' 

f-U^SlI ^1 4jjl I jj LsaJ I AjJNl oLjj^Jl ejijk iw~4>Jj .AjLLP^JI ^1 

.A^bkJl 4jjUJ! j*-oly>Jl tyj u J>\y>'l\ jJ* J* 


tJJbtajj) dlu^L>» _ *\ 


^-fj cpti jJaJ 1 

/v^ Tt^sAJ C AjJlxi* ,* w 0 


P 4*i 


J> cP 


Lo 



t* 


JLiCJl 


?l i ^w»U 


J J OjJl cJUjI *lj>-^/l oJl& ^ly>Jl 

» aJ j^cuJIj aSc^jioJI p-I j->-N I ^3 jj.s 

°W^ L 5-'- p -^'" >t ^ Ap (j-» J-o-*Jl ' j-fj £_' 'j-^J' 

OLjmJI I^La (^«AJl 4jbl ol ^JLsJl j*_Lp jt-J l*-> ca_*_>-Ij 

. 4..ajL*^JI I^^Li ^jI ^J l 

f-j->t Jl C 43 L_S" <LoL^o JL^O-wsa.-wwo 4j| ^ju ^a 1 Jufc 

. L^-a^aj *0j <ooj!a>JI oLtLsijJl 

la^J ^_ >w»^aJ I (V 0 ) ^Ls-s/? jl p-Lo-L^jJ j5Ij jlaJ 

^1 ^Ju53l ^_J| ^ ^Jl J (To) J| j^ sli^Jl ^Lo ^ ^\^S\ 

J^LSCJl j_v2-?JL o^j^_aJI aL^oJI Ails' jL>jl l<5 1p oj^li j^ScL^ 



L& y jjj L^*b/g j yJl ya y^b ® yb Oj-Sc^ 

. *UpSJ 

LgJjJli 4 _*jI jJl A^Sbl L>*>L>- y 4-AolSCJl 4-LfcA*Jl oly>t-*-*Ji y* 

#♦ 

JiLlj ^jJI j! jJSouJi ( _ 5 i^-j Lg— 

J>. ^Jj-U! J^Jl I A* jl£J| j.^L. J^i .^USl 

cAjjjliij i j <U5Lij <uj>^ ^ UjtjJ^j ^UlfT I yjss- j^J>l i*-j2-> Jj<-» r^H 

■ ■ ” * 

7 i 4 

•Jr^' A"> X* (j^ 6 jr^ J- 10 - tX" 

f' P 

iS^ Jb^P y* j-^h l$A^S\JI 

oJU-Aj cJt5 d[j oy>-^l oU 4 ji*-T 3JLP oUxjj oL*>b>- y» JaIa ^A-P 
Oj-JlS" b*!>Vi>- ^^vJJLwjJ yAJLlI ^L*Jl 4 j2jIA AS* j-> I^sAAs^j c ^ A_P 

Lyb! <yj Lg~5yj ^ 

*♦ *« ** 

J) ^ * ll Ijjfe j»jJL <1)1 JjfcJuJl yo ya li-A 

jg ^ 

y>tj>cJi IJL^j yfcj ^j! jJl 1 A«£jj oAjl*-oJi Oj^^Jl (Jb^P^l oA-^j ^ * lg *J I 

j xi3i £-?j j\ <JulJ <1)1 Li^ J-a-LJI 

L^ 2 jI Jj^JuJi y ^Jt ?Jaii y-JM (£ - r) J'iAA- y^.JaJl <U5wj 
1 l) 1 <1)aa ^y° /j- b - b 1 4„, i3 , AjA^tJl a^SsJI 

L5^ 

" «♦ ^F- 1 

?<J <SjI ojAS 

yJJl b y« Njj . . ! ! ^L^a-p^\J ^jj^p yo ^Jl 

£, 

J-*J ^r~ '*-~ £ ' k -^^ > o* aIx^cj j*j j^Uj ^ o^Lj xiJl 

^j' l)I ^1 j_v2^j (1) j-^Pj lijAj ^J-2-P A^-SUJ 

?©aJL>JI 




w 

yJJi Lo A-LP y>c. vg . x) 


°y 


.[0 V^l ^y. ijj-] ^ J^*» n^JSj» AUi U 

jL>^P^! oU JLiUl L^U- ^UVl jJj! JJb jJ 

. pi Jbl oJOti lo (_^Jlil pljb^l/l_j Aj»jI jJl ^1 ojJill j»_gJ aIaJ^JI 

p p 

bib JlSsJI 4j>tAJ Lwj 0 Aj>“1^ o^L« jl Ap-I j yw«l)U3 



t-Oji jJj .Ajji'ill v,A« y I J~S \j~>- yJl oM'y I y JbJbdl ^ 

aJ J^15 ^1 Ltli ju 5CJ\ Ip^ yjl it j^Jl Ails' <1)1 

jj^j l«jwu ^ o a y>Jtj o j— j frUa'ytj Ajit . ..(^ tt j o s y v yi \j> 

s* 

^U>cj>Jl <L3 ^5 L>jJJw« jj&j O O X X Y * ) ^j_P wUSsJl 

p ^ 

jJ^aj (jl OjP y jlijj frjj-f; yj> <J^~! u^' cf^' a?® _rT^ 

*♦ 

^-Pj-> Nj C(JU*_*J| aJ coNNl j Sj-$J»-S/I 

f. - u, 

. Aj ^yL-b^y I jl ASIjil UJlc- jJUcJ CAXjl sS->jJj JJ (jl j~>iJt 

AJW2J ^-b*^ *y x5Ul t^ill^o y)l AitiaJl (l)li <.<_£ y-l Ay^ y j tlJu a 

J- 4 j^~->, f - L r~*J cr® t>* bjLaly 

** *♦ 1 0 

4a L>r_*/a_) 4jl 4 .J L L^-LfcL>c_J OwLwAj A_*_qJ tC^LJo ^JJl 

4)1 ojJjLj AjU Jl A-*wL ^ j-s^2d oL 5 4AiUaJl oJjb AlP tjjj ..H^LuJ 

^ p ^ s 

LI Lai . J^-Jl ^j^-i 4 Ll? oL*)L>- ^cjy>- La ^ A^i_-_JLa j 

li-A J-a Ljj>- L1 >bJ L|j tLaJj jJLs-^ <Lli J J_P aSLUI LL*ij 

p p 

wUSvJl j^S^J LoJ^O C L^wwAj A*^wJL Aj>-Luj OU aLL ^1 AJL^J j\ ^clv^tjl 

jJI J AlJj ^1 Aj2^2j LJ-^J-al (j} ( ^j-a Lg-wJj <oL**Jl A~<>^Jl a-UapL 

Hjl j\ jJUi 

oLjJI |J-A ^jLj L)l I Y<Uil j j-Xj 4»w<iA^I ^jLaj>cJI oJj& ^Ja ^ 7 Ni 

Ai^Ls^a ii Jji 4j l_P ^ ( a ^- , ° L^ 3 J ~U5sJl L^)L>tJ J-AXoJ! 

uj 

U JS - (jj :JjiJ yJl (i-Ua: Jaj S' o jJi^JUJl j o ^j^L<iJl ^^PhAj 

La ^L> i ^^ > ~ J A^jL JL>-jl Jl5 £r\a **> ^JLp ^Jj 
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IJLa 4j^>c-Ju t4jt^o o^jL^ ^jyx.) t^-^-~~-' 




_*jJl 1 J-& y_p . ^*~*s >*. J 

Reception potential >J! jU c 



_ 0 Y _ 3 j ^ 

j, .. u Lt-Jl 4JLna3l .Aaiajjjfcj Jlxj qLlJljlluU ^ jni?J (jjfcjLub^j ■* 

f«-UAOtil ^4 4 _JLu.ll l l 5 _ijLL ^Sj -^3 4 -i->* 3 -«Jl DJjUi a-_i It 

i_r^ o 4- ,_ W‘^ 0 3 ' 7 ^ ^ ) } ■ £ jLyJl ^st-u-u m C (_yj jLj_j 4 -o-3 iJU Ojljl ±u 

** «* 

^lA\ ^litjjl 4 j nr>^ll Audit]! y-^y- 


r ~sO\ J A. *i- J i. Vtei-ai^ ^- ^ J • LgJ-lp 

U 4^1 jLJ jlku^ Uswi^p tjiS*! jl cJ^i (^y 3 0*0 ^j. 

•• 

; 5 ? 

* L; « /? * J' 4 jL^jJI jLijo^yi ^j^LS c^jL jLcJL o 

o I ^ ( a.aaa. ^ .^lI I 4 ^i>J 0 Qj^^„xJl 4 -ivaxLJl 

• (H ojj-v?) action potential JL ^Jb U IJlaj .^j^Jl ^UjJJ ^yLUJl 


jLp jJL*]\ 4 m « /? * J 1 4 _J_?xJL 4 Ja_Ox_oJl 4 j w>tl-wwJ| JLjI 9 ’J I ciJLL^ijo 

L<Jl 4 ^_pLjJJI 0 jJLjUl ^ 4 JLwL>- ^JlSI ^pLoJlJI i, ^ y* • M 

♦• ** W 4 

ywajdl ya (a^-vAjJI aJILJI) jlyJl Jiyi oLL>^L 

.(o'! ~ajyO) ^y-LojJl o j..,< 9 *Jl Jl (UaywJl) 


YU 



jj SJllwJI o ^U jJI J-L>o ol 

o ji!l L*)U>- ^Jl a^pL°jJ( o ^L-jJL> aLI^^JI L^jIjLj a*_pU>jJI oj-JLJLU a*S*jj>iJI 

jS* A«-pLojJl ^JJ L&jjwb 

<U ys\ ^lll ^1^-<JU ^ jiJ Q*)l y?*Jlj A^pU^lSl u-jLs^-P^II 

,(0* _ 1 ^ O^^-^J!) UJui^j 

' ♦* ♦ 


— 4-Jl J JLJO A-JU l5 Jl^o (£ _ Y) Owbl^iJl o^Lfc pJL> 

^ ap L gJ^l^j N AsJLi*- APj-^v Ifjl .(aoLiJI ‘-—ill ^jA I 

++ 

• 9“ Lr^)«>«vsi j , ^ 
++ 

i i jJaJl < ■ ■ »i L*— 1 A^A-bdl ^-P^-d o-La ^y 5 ^ 

1 ■ ■ ■ gs- L— 5sjC-o bJ ^ .lax Jl (jJlixJl jJi -Las t j_Lv2j» jl ydb /y ^jjii\ 

yid:d ^UjJI jkd! ^11 o-UJl OjP y> ^Udl y b*-dy 

ijJi «4y-l j-c- -by ^ ; c jr>\ ^j-y ^ia>J' yp y» aJ*>U>- y» 

.j^Ij iJU y 

♦♦ 

o jJLil U">UJ 4 j ^ p-c-jJl jlsI jjJl ^LLLijJl cJ*^* - \>x& 

o jJd! Ij*>^- ia-w>5-xJl ^jj« 

.(0Vj ^ o^» cil>Sflj o^U^i! il>J jJl ^.uSlI 

♦# ** 


^j>-La^-JI j_La_>cJl ^j-P J-dl 1 ld_A ^j-a 

& 

Y) (^jJl c^pL^jJI J^i>- J5 wo 

?• ^-oJl j-i UJLa^_^3 a/? ^3 J-P Ai-o^S"Lj ,«^ — I cA-w>Lj — 

* iS (j* iSy^i c JjAUj j 

♦* ** 


(cr^d' b jlf>- iSy^i bJ I b .-.o 



r 5 


iL*Jl 


J^lj JJxJ! ^ Llij 




^L>tjJl Jws/aJ oU (/.^^) i j r A 

. jlU Ao^o ^p LjjM I^JLaL>j (iJliJI ^ ao jIa-o OjJ-° Jj^<>j) ^^j-^JI 
a aiJ L^JLi^vv^ ^JJl tpLojJl I«jj Lo Lg-^ oLs 



OwL Jj>- o jy*^ 4j ^3 L^j^>o jvJ ilr°J tLfcLjj^ ^jJl> La L jJ>-L 

♦♦ 

jLiiiil Oj^? Lg-L&L>cj ^illj ^_p o^-JiSvJl j j^o 

iljLlaJi L_^w^SLJl jLgJ>“ AjJL>tj ^JlJI jt-jijlJl y? llj j_Ot jJlj 

p p p 

Lg-L*-*jww*o I p-LoJl 1 ^-^1 ^Jl^L*-*>j ^~* j 33 <_jLlSsJI 

^-Li? Oj^j jl jL*Jl 4 j^*jI jU>xj2jI <ij Lot .^iSOl ^iSLl j^j 
--Lp jj^l LgJU 11* yjy LlSL* y l^.1 < Jj ^ 

5 

. 4ii>-wXjj ^LajJl 

o jL** LaJ 1 l \ oLljjJl AilS* ^LojJl <Lwvu2j ^J-Pj 

o[ La j^SsJj . V L^-il LJU apW JLL*- y° ^>ju^L 

y^ l$j \ jJaJl ^3 (a^- y~ l)L>*j) y 3 ^ y a**PwUu~j *IjJ La 

f' p ^ 

^Jl j-<2Ju Li ll& yo UH 0 ^*ljl jJo p-j C j ^JLvwOj ^LoJlSI Jl>-J-Xj 

4^1p y L^y oUJU^j oliU^i y ^jL l* *\y>-\ ^ yj L4yJ>\ A^>J| 

.^LpLa3 JU-p! y ^1 AjLajJLcoj 


^>3 ^Lp lILa j? jLJl Ji 4^oL^Jl oLa ^jJL J-*j 

‘C^ 11 s> u - lJI J 1 jl A^-y^-P iJL^u Jl 5LL> ^^i-P ^ ^jLv2-P| 

y j-- j ^ <-^ y jy* y 

iu p 

> J-LP ^JL ^LoJlH ^*^0 *y^~ (.^1 4^2-y2J>tJLa ^Ls^a-pl l^JU^J 0jj2-w^ 

p 

J-*j . Aj ^3 l^la, a>-j La jj jL^JI ^L^j *AjJ^L s 

<L^>JI A^i-UjJl 0 jJLaJt y ^ yA a^ss- tiUl jS- o^ljl ilf-Jl y ji 
jl Lg-L« JlS" ^j/gA^g.^J ^lll 4-^v^-nJl oJjfc a jJij 

y y ** Jl j-<Jt ^Jl jIju^L j p'L^pl ^0 

.iSjlt ilU- J5 ^3 ^ ^UjlSI jjd ^pUjlJI s^LiJI 

<l_pL>Ji)I 0 4j <U/?L > “ AjajaJw^a ^3 j^ap ^JLsJ LI L>jj 

♦♦ 1 *« 

P P / 

La^oIjI jJLs^jj a ' a U • o j5l^a iJlJ (O^J OV 'jl~j j ■ /» 1 1 'l 

.^j^J! ^U^JI ^ LL^'VI iak^-j ^UJI a->Jl Jl aj jjJl iJLa^Jl 

♦♦ % ■ H 


t ^r 






031 jjJl ~ 

1 m . m. 

0 1 

j\ cii^tSn o^kp j> u £± (^jj 

«« «« ** 

.(o* ojj-v^) ^ja>Jl 


4»lij>J JJw^ <U^2-^Jl Cj^L^JI UjjJaJl aJL^JLwvJI oJla ^Ju 

Cj'XJzC- J\ IfOjP 4~pLojJI ^1 J-^Jl lT^J (*-^ 

.iJtf JL* (* - Y) J^ ^UJl o>Jl 

♦* 

s' 

dj i ^lj>cJi !wL& fjAji ^ j *)I 4 -JLj>- 4 p jj*>* 

. ^ -.1? P ^ . aIAwLoJI 

ojl ^>Jlj ^JVLS* oLL>)l ^ jI ^ 1 J j^J 

J^iX-o ?4 ^_v 2-P OljlJ L^^_Pj jL/2_)^/Ij p^LlIj ^w^Jlj o 5 jj*}\j 

^ .a.S j ^3 LgJ 4,^,^s^>cp»Jl L&j 5"I jmo ^jj_ oL^Lw^j>-Vl oJj& 

L^UJ JJlj jJl ^ ^JJI JLUjJI ^ 

^synapses oLS^LLiJt j oNLaJ^I oJl * J 6-L>o ^Ul L> j ^ pVl 

iT •* * 

(^JJI ^^Ip <_p\ll jl ^lakdJ (^jJi ^JlS j 

OjI jjJl 4)1 -L^-jl I^L^Jj Yi*)l./»fli jl ojUj Oji ( y* j_jJl pL>»jJIj pLsjJI 4J 

jj L) Lg4Ux)jfc! lo j y l -jL/^o V 1 iol^jJ I oLp jidlj 


^L>oJl L*>U- ^-L. 0j ^ ol ^ '-4J J5 c 

L ^\ <JL^> pI iil5 ^JLp jUnJ cA^ilj 

^ U jjjj jj 4 wv2p Ji4iJ 4 !^- <1)1 ^UjJI ^ 

<u!p yt L>_« jzS\ j jiL^, ^j^Jl pLkJl Jbi jl (^1 .jL4)/l ( 

cj|jL4_a ^pUoJI 0 L*>U>- - j_p jl ^^>t_) cc->l ^^Jl 

^1 -' v^-’l ^-jLS" (JL-AJL*>»I *^> 4 _JLp L>-< 

^JliJlj^ t 4 »«Ap LoJ 4 jipL/ 2 ^o ^UjJI 0 4 

^ ^ c, P 

.^UjjJI IJla jy\ j\ <jr^J ^1 


WWA) 



N ^LoAj LlipAjI jJlaJI j i^JVI i^UJI 

_,LJ_JU olS^>JI .til LiiU JS^L, 'Jj i.iy. ( U ■ ■ ) ^ <Jjj jy, 

_ if, 2 * 

• dj| jj I L^XP J^xj 0^3 (jL^pL) ^ JJj *X^Jl P-lbl 




J 


?jU ^1 IJLa ^ ^Lsa 

( JbLi ^Jlp pL»iw>-'yij o*)La*JIj j_L>*JI <LoLisJl a^_^*JI ^_jLJ v yi 2 J 

j, iLx jd\ wwJi ciLJ^l ci^Ni ob jl ^ UJ>p a^- 

** ♦* • 

,(£V oj^/?) <aLx>=^JI j^-wvj^cJI c^L^p' Lgpj-o->c^« 
^jp 0 jJflLS JbJjJ JslJp j-A La c^L T < 2 P % yi oJjfc ^Jj° 

,p_p (Y - \) JP a^ki >* 

P f, ^ ^ f 

i -j L^p N I oJla jl>-I L^> jp L^-Uj^ L^wb-I jJj 

♦♦ 

.(00 ojj^) <uw 2 jJ i c-iU^i ii]j^ oUw\j>-jj 


Lo Lgj^j <■ *x>- 



oLya^J 4jLJSjJl 




0 |piip! 



ErV 



- 00 _ Sj^d 

^(j'>»,ll Cl=fc1 ^=uujf LlA j-j ^l^SuUj “ Vl JL>4 4^ ^yu3 j£- 

a rt .3. \ll 2 Lxjua^jl)I LatJ^l bdVT ujflj^a Ajl jLSte-j 


TU 






^ oJLa ^ P v_AJ JjxJ 

dLLlij ^xJl jjIjjJI :Jju i. U^ilj L^-S* aJl>- 

♦* 

.^yJl *Udl J ^sj Jl w«Jl oUbU oU-iJl « 

i-lP *_« ol Ij J_b»Jl ^.a ^LoLiiJl 4_*s jJaJl <■ ./^c-Nl ^jLLLJLiJ 

oVLaJ^I oJla J*>U- L^JL^i ci^UoJl ^_^JI Jlfyi ^ JJi 

*, * * * If, 

o'yi J-Lo-^ L_pLo LLJ jl ,j;l coL»jJL*_« -yt L> synapses 

.iL*Jl iiJaJl sJU^I 
♦♦ ♦♦ •* 

* 

j_Sl ^i\ ’jJJl ^L>tjJl oLJl jyS' 0 L 0 JlAjllJ 
(i ^pLajJi pLAtjJI {^j a^vu2j ^ ^-JL) ' pL>^jJI ^3 

** ♦* V* *-■ H 

Oj-JLdJl ^3 4_*J> 4 AJaJ» ^...ll j ^Lg-^Jl j) Ja^ 

. ( 0 oj^s^?) 4^LojJl 

O Lo^Jw*_^J I J, WWVbjS- J JlP >U^% l*i5 J%Jl cl* 

U5 .Lfj^lS LgJLp oXJl>JIj Ail^Jlj j L^> «ibJl cojIjJ! 

♦* 

.U-LiJ y> wb *y oUJbcdlj oljljill j!j^>I ^ iijUJ 

*♦ t* 

^UjJI OwLpLya ll s. — ■> l ^ P !AJ t^l ^ j-jJl ^lifcJli 

p ^ 

/^-a -XjA.*JIj ^ jJSjj 4j L j yJ^S' ^Jj C 4Jw« 0-^IaJI^ 

LfjLiSLi ( _ r Jl (synapses) o'yiwaJ'yi j oLSqLlJI Jl AiU^VU 

^jLwww C 4 A-& JwO 4j j_-j>- _ 4-uL^^S Cj^pIAjj CjU^ LJ lJo j 

.Oa -1 U I 4 J *>-j\ 

v* »* 

^ I 4jj^>J| ^ jjJl ^UnjJl Iw4jUAj La I 


LL*Jl ^^pLsjJl 0 ^LlvcJI JkSL^Iu 4^-JaJoj ^ 


cr^ 




4-^_sA> j^J! 4^5" j-*iJI 4-^pL>cjJl oL*^Soc«<Jl jL>tj| 
** ;3 

.1^3 ^Lajdl (l)j3 (JL^-P^' I 


. T 


JiiUJ ^^LLJl >Jlj AJ ^Jlj ^JiJl AJl^JI ^jiJl 

. Au3L>Jl JuA? LAilj l « A/?**# jtwwwj>Jl ^^Lp 


_ r 



j c-Liii^.^1 i_jt i/^f. ^1 jLoa 

(j* LT^J 

J\ ^LajJI ^ j\ ^UjJI 

LT 5 

** 

f a jL^Ji Lj^U- 


<1^JI JLcUUI 5 L^U. 


dlaJI ^ilaoj 
Cj^ <<a*JI J>-oj 4 

H 

-rt I 



O^SS^ 








■fJSggS*? 




,-~S 




% Sd.*- 

I 1 L 


o^u ...I .-i 




Liy.f 


* <_ojLa i tLi^c.) <_o 

A i-LL^Jl pLi^jl 
1 


mrm 




-ti- 







U. 1 / ijp* A 11 ^*J| 


aJI 


^LsjJI J m~\ I I 


_ ^\ 5 -^ 

<LvO Jr> t it i/sf. ] 

^\ <aAs 


. 01 . Qj $U3 

J-Lil iti "i 1 (^lll 4-i^jisaJl Ajljj^jlII j-i-C jJ-?tJl ^_4 4. jlLjlSb^JI ^j<< j ij l \-*~y\ JJClU 

j-llls * Jlj ^.U^lujlaJ' £lituJl CjUi^jlu^lC 5UlcUjJ| CliUj-LuajtiJ 4 _jl_lu^jl1| CjLI^I 

lJclUju Cj^LuajI 4^=uul i l£i! lILLj (^JjlLIjJ g_ o &jaJlj is^uj^juaJl ^t-aJlj 

.OJLSfc-OJ^ djjl ^£3JLJ ^ ^— » ‘ ~“ l$jj ^JLlOjLlU^JI 2UCUlJl1| J A jl ys^*\\ L-^ljJ^l CjIjLlLo QJ& 


YU 






4jUs jJl viU.} t jJuJlj (J J~jl - £ 


ja\ ji\ ^/yJl f UJJ ^uSM j jii\ J*AJ»- il; 

♦ 4 - *• 

a^f oLU^I Jl UW) iJ^UaJ! 


_ o 


^ ! t* 


( j^ r i jJl aJLv? ^JJi ^Xj>JI Lot 

p 

pons midbrain Ja.^ j^Jl ^ c_ilLL> l£^J ^jdJl 

- . >»— ** *» 

ojjjJlj < JLSJI J^p ^1p jbu +~. j LgiU medulla oblongata pI^jJIj 

hkf u/ 

/ ^ 

6 Lok-S” » ^ 1 "Q - P ^|<wj 1 ^ w\_i I - la . o ^ 

ojisNij ^jJij o'yuii'yij ^*\j*}\ j* *u*V 

di-ta j-y^J < * «,/? *J| J jj j-vJl o'VU*- ^3 ^ 

. j-*J 


Ji 

Ojl ^Jl ^.pUji!! ^_>3 iS'jLiw^JUj 

p-LlIIj <oIjl*-$JI a^ojJI oQ^LLJI j JL^p^I a-oL> ^ j->J \j ^-Jx^Jl ^LjI 

** m 

w/ 

^ jjL>tj US . Ia j-^-pj JU>Jl jJUjj jLwoj>JIj 4^UJlS oU^Ij^JI 

** / 

V* 

. ^ ll jLg->Jl j A^oLaJJl ^J*^P <U^w2P' /I ^>3 ^.pLo jJl 

(so) ^p t^SU^ Ju^p N jjJUl UUx^ oU LgJU 4 -J>UjJI ojJLaJI Id 

. ^LojJl L^o o^5o ^Jl »UJl <oU)l> Ja*>ej 

Ja^j>cj c a«« */? *J l L>*)UJl ^yi cdjLJUH c^!j-Jlp ^u-pLa^xll o ^JL aJ! <~k .\ IxJ 

*UU-U jJLS .(o * ©j aj jlsI jjJI oJ-p LgJw« J-^- 5 

^ o^lj gy! JS’ ^ jl J*>U>- 

(r) A^s-S^-P aJl>- ( ^ S • * * ) (^° (^>°) CUxia^l ^Lajjl 

oJwA ^j - 0 (^ % _ T * ) ^jA L^Jw^ JlS* Jks^ ^ p cLLLij oljLLo 

oli dlSwU c j^-Nl ^2 _?cJL) L^ *,h *j 4»lv2jLo pUjlII L ;^L>- iiLS olSoLijJl 

tA 4 dr 4 C^' C5* U*)UJl Ula^J ^1 a.ji^ J\ 

44 «4 *- 

.jb-ij au 



ib&jjjl y^Jj o jzS LgjU o jALaJIj ^LojJl Ul 


Jw^wV-^T_i 1 


.^IUjNI j 

. 4315 " ^AyAl ya cjLo c^L^L%j>-Nl ^yjc^j yJ I y^j 

♦♦ ♦* 

(^111 ^ylgJl j'^' J-^ 2 J (_ 5 ^' 

** *♦ •» ** 


A 


£*^r 


*U* jJI j ^L^Jl j ^-pL^aJI pwL>tJl^ AA-p! ^Ap j~ 1 1 1 •*> i i^i i-Vi 1 1^ cA i_T* ” 

*♦ ^| - ♦♦ ♦* 

. ^S* ^AJl ^A>tAl oAIAj l ^p < j ajApLAI L*A>AIj 

y? j-A> jJlj ^AwL^aJl ya 4-^j>cJ aAl^? AAALs o y>t>- ^y ^A-Al ^JL 
V~Al Ja^^Jl (JUJI JLp Jk 4^1 j olyjJl yj 

jS'l yJI A*A>- y«j jA^jNIj ^j-*w<AJlj (jjAlIj ^Aj l j £o-*AI Jiljj A*A>- yo 

_P.‘ j*Vl Jj tijt jJ,! Jj jBj% OiUJl J i^_Ji V-JI 
♦♦ ♦♦ «* ♦♦ 

.iy^sA yJlj *-~~>Al *l>Al ^y o jAjluJI jAI yJI ya L& j^j 

♦♦ i ♦* 

^j-Jl ^LjaIj JLv^NIj jj^_kJl yj ol_i_^AwvJlj olA y>«Al AtAA- oJj_>c-o 
c3jA* J y^ yw 2 J j] yJJ Ay yoj JA* Nj JA5 Ay y> 

. J-wJ>Al T" <5 Jl 


$a t ti^+\\ dLUUl Cilla^a iUju uoj 

H • ♦ W «• 

AALjAJ jAJl ^AkAl y j j-w2-Al y^>- J^2 j Ajj^p 

U L-s^-P A-ol^jJl CjLp ylAl 4AUAI oJlA> ^^>0 4 , 1 a «,>c-<Al Ajy>c-slJl JLjljjJl 

A*A>" ya aA^^AI a^jAcAI (ov - 0 "l jUj jy? Jl) ^AojJl ya AolAl 

p, 

.synapses ^JLLixJl jl jUalNl ^ - (_$ y~>- 

W ^ jw 

<LwajJl ^LJ^U olp j^Jl jl Aj JLjI jjJl j jSU 

iLD J, l^\^S ^ 1 ^ ^J>UjJI yljbU iLoUJl ^UjJ! 

•« 

.(oA _ OV jb'jj^l) 


Y Y 




_ OV _ bjcpua 

{jjjuS^S i_juL>J| Jh) <LjlcLoJ ^ j y^c ^2LSi d_xjlg_iJl CjLCj-OjJI ^_jlj CjI^zxjLxlj^ Cj^'U^ajl 

^ j ^ *" cLtditj Lj^3cJ ( y _j^z2uUl 0 AjjStui. ll JLjl^jJl 



_ OA «. 

Cj^Lsaj^stil .\Ajuul^=u Julj lLJLuuII dj-icn eft dlris*!,* 

.^£^->*^1 A^SfcJl (JS j^-LLtfixll jUoJi J_£L)^ jjAJ j •> "t ll OJLlL ^)-4 JujJlJ dhlililll » r < fllr-W> l 


Y Y ^ 





I jLd) ilSUl il sJL& 

.acetylcholine yJ jS July ^'1 . 

p 

.adrenaline - 

P 

.noradrenaline t vJL>j:>! jjJl _ 



. serotonin 

O'- 

.histamine yjliyJl 

t- 

.gamma amino butyric acid dL yUl UIp 

.glycine 


(*-> ‘S^r' 


*J| 


.glutamine _ 

LJL>o 3 :> 1 ^<Jl odjfe ^Jw s^ 2 j 
,(oA ojj^?) iiJh Ajjly I JSLi 


cLLLijJI -ULL aJL^JI J ./?7 LoJllp 

** 

p 

■> U5 .ctljUicJi e-tli y>^p J\ a j l g * 1 1 ya ^JiGl 

^j-vwJ .cLLLicJl f'Lii ajJI I o*)Ls^jj>Jl yj jS JuLu^S/l 

V* uj ** 

? 2 

^'y? ciLLi^Jl o*)As^ ^>Jl Ju IJla 

.(oA Oj y^) A^v^ajJl AjL^jJI j|jL>- 

^ J 5 ^ Cr 4 0 *,* * * - 1' * *) Cr 4 

** ^ ** 

y> A-^-s^Jl oLL^jJl j\ 

** *• ♦* 

5 — 

oi^ <_y 4)1 jji Jj I -La <jl y “UJj 0 •,***) 

♦* 4 * 4 * 

t ^ ^ <** 

^ . x? ^jLoJl LjJL ^S^L lwJI yo a«vw2-xJI oUyll 

U Js>LijJl ^_A3 jjo oUJl oJla Jjiij ^J oi-JjJ c(oA Ejj^?) aJlsLJI 

♦4 

•^k 1 ^ cd (yj\ 


CU *0 


^dJij <w? AjLgjJJ JjLLoJl La I 

p ♦ *2 ^ 

j ^ i y~^ r * ' ' ^ I o^>.)2^_wL i ^ L Lwwvwww*) wkJ I c — * /Q x_l 1 ‘^*~ r j _y^~ ^ 

^ c_ h L»^^ d I ^ ^ 1 y ^ i 1 1 


TTY 



Ig.U jjilsl ^1 oL-J o jj* iliUl y> ey* 

oLJj^J' p— ' 

ol ^w2i- '-^- iv-iJ' °-'- A o^r^ ^ 

^ J^b J\ jl U4JI J^b J| vr^J' pd^ 1 ' ^ 

.(o<\ _ oA jljj j ^3 0 <uw 2 aJI <ui>Ji 

t(cJji ^ 5 -L^ 5 ^ _ ) cl ^y**-^* ^ 

-) ^J| Na 4 ~>- j^Jl j^Jl oJjLi Jj>o °^-® ^ 

•(oJ> *° 

^ 0 - 


A 


c 


OJ+ 


B 


<c 


cJ> i 0 - 




^ J* V * - 


c 


<r 


o J^ j a C 


_ M _ jiflj 

in 

10 _ lAjai 1 ...I... Aj^ fj^aJl JbJl AJ jii ^ 05+^- A 

r ...^ J^u Na j» 3 JJ 3 *aJl j-l£ UjClC. 1^>^L4 fU^a i ^ B J^Jl (J '-» i v^“ 

iJJl ^ K ?5 *U0*Jl £3^ u .±i± -Jj C^»- 

.CjJjii Jja V- - AOstiiJl Cnri^i C J ^ . t .ll J L»^» l |V-lV< Ui. Ajia cl J 3 &=^\ 




+) Lgjt iwUjj aJlji t^iji j ^u^j'yi iju 

♦♦ 

oJjl^Jl Jb LJX- y-J>y jlj o!a^)f *_jl S y^y^ y>j i(cJ y Y- 

U^JJ JUi &\is-y JSd y ££J| ^ j! 

U ^ ‘W J&J l^LUj 

jl *L1*D y? oiJ .aU5L byy^\ y>y*d yy J>\ Lo- oUsj^^JI s Ju 

■ ly^y-u Aj}yCj> AjLgJ (A* ^J\ £») y i>-Uo 4JUJ! 
A -- ^ oVllLJl dj^l ■J a ..> ; -'o ^^SjJLlI £U*jJI j! pLowUI ^IjI lil \J>\ 

l/ iS j ij L^-J ! ysL^, <oU il^Jl 

£y**yj £ 1 jjliCJl o-ijLi y -bj^Jl U^Jl < _ 5 J| JJ>-JU^ JUJl eJlfc 

K 4^>-j^J| ^^^.LJjJi SjjLi y 4_>j^j U_« Ui_*_, \_y 

X*\ ijj^}\) c(cJ> JL. V • -) u_j| UiJi 

y>x^d \ ) .Sjl i j j J l jyy -J Oa! y*^ 

.(ilsuUJl) iJLJl ^jljAll 

s 

•>lj-<Jl ‘yi ^IjjJl ii-Li-a ol j^Jl aJL* 

( _ ? U Ls>- (jJlj wa. J l oLtgJl Uj^i; ^yjl UiUl 

vW ^j- 4 ^iLLiu j?w5 ol UajI -L>-j J_5j j .LlL** L^o_s>! 

^>-1 (■ y l IzILa U j j . . /> p ^ jjXj Jii j t^dalij <_£ ji-lj 

‘WajJl ^iUVl JilvSlI iaJL. JlUJl J~~* .^^SUJLj ( _ r iC*Jlj 

J-4A) ^1 tiUS/l Ja!sj UjwO tLjJtj^ijj f-bco'yi IS y. y X>y ^1 

<lLLt L-jU- <JiSj fj JJl ^CaJ | j ^_j| i^J| j iljjjJ [£ oLoL^jJl 

£y£S^ iilij yzjycb I Ijjk J*>U- y .ilaJjJL iiJjJl a-LiJl 

. L^!^^>tAs ^yA f-l^o^l 

^ r Lp J^u ^ jU ^ >1 i^u ^ \jj> 

.^Ui'L Jl jl^>eJl Ja^Lo t4jJ^ojJi OjjJl!| j 

4jLjLJt 4^ r v2^J| ol 

fj* 

‘diS^ej i^J^U IdZyS (Vagus nerve : JUJl l , . .,^>. '|) ^ A; 

^ ♦ 



JbJudl jjwtp y Jj&i oU oLL>)ll L^jj 

J, djJ^ <1)1 Ujj c^UjJI ^JuJ j>- Synapses olSOUJl y 

d)l L *_» J toljL-L»JL) jwLaJ j\ji 4_pLw? JJ^e- l^-a J_> 0/ cr^J 
«il j y wp oMU~- y 0>j olSOLibl a-j-ft <_/ 

\sj j J o*>Ulii!l <1)1 Ujj <-^jy - 
Jib d)l ol5oLiedl oJla ^ 0> a~ 0 j- 5 - lj V tlajUuO/ 

^ . j ./•> « 'I ^^pLajJl jljJjJl oIp-L« J->y J-*-^ 

aJU ^jLo U _ Y) ^y> JjJj N a/M N cJj ^ ^ 

ILLJ^Jl o J lA «Ja_wJ Nl .(Jaii aJUJI u- ^ A-iil dr* ( * - r b'> 

^ ^ Jb^ 4-w^J^-P^ 4i)l J 4^ o »L*J I 

f-L>ol ^J>s- Jj&-L*Jl y»cS\ 1-L* <_s^ ‘-^-’Lsac-VI 01 y^y} 

j\ iJj^ (J^bo ajU^\j a^J^-Ij 

jl a.1 di>> oJLs^ oJ-?- jj (1)1 _yl A *.*-flj y l-^-AJ 1 d)l ^ 

ojJl ^ o-jjdl ol* Jl* iJj-b' Nj J-ajJ M 

^ipj ^Jlj 


J jij«Jl |t^waj ^ J-o-*-d (JpOJl «(J|jIjL» JJ-~ (*-^ 

^ IgiU Sj^j y° o_fcL U-f 

Ui .«l^iii>- ajoj LgjLjj y j b- , 0l5bL 

♦♦ yf 

JLaJI ^,,£>-*-1' y>jy> (J^^ 1 i ~r;' ^- s ' ^ 

j^LJlj Ail ^0-lj ^ 

^ ^ ax^ 0> ^1 ol^-ljJJlj coUiiJl j'j^r' '>*■ 


C ^Jl&Juo 
C j 


^LULiJ j o*>lpLij ^ (Sy? 4 jLLiJl 



dr* 


W ^ J^j ^ Ajli cJjJl J y*J 

.oljbl y* “^iJJ b5Uj Nj 


U Ljuo Sjlo. 

♦ 

ji LgJI ?L*JL 


4 *« v? *Jl 4 ^L>iJ| ^Ul ^ys 

i Lo lit Jaltu liLJj ?L_J 

^ ^ f* ♦ «« 4 ♦ *♦ 




P-& J*j$j £-t?J *Ll£ Lj z^uL *^L0 J>koo 

.[Too aj^/| tSyUl ojj^] ^^*11 ' | g Ua^. 

^-w) pj ?4 ^jLiJI ^j-p SJoLgJl o jjL*xJ I ^1<J ol ilwajJl oISLUlxU ^LS * 

C^>Ls-L>cJj <L*J j3j 4-JjlP 4o>-S”L>t-4 ^ll>sJ 4-4 jJL*-<J| J j^-> 

V ^jJl S'J-* J-1p ^ I-SCj L^vwlU / |"^ ?o^LJl 

55551 ** ** uJ 

J^J ^LuLiL) j» * ^ vg^Jl I^L^j ^iLLdjJl J5LU Jj* ?oL j ^_$Lwo 

f. 2 

dr°J j^j>J| ^ 4lSL<o jjJal o JJIp ^jSjjJl ^U^JU 

. ^U-pU.0 o^Ja^ ^>^1 Oj3 (j* XJ^Jl jl>*jJ 

4 *^ J> " O * 2 -*- ! dr^ k r~c-*-^ <uL>s^ U ^i.JLS' JjjJ 

^^Lp ^Jj^,Ij tjJij \yj ji>. U J5 ^ a 1»J_JI U^o^Jl O'U <c oJ 

t* ^ 

L^Lg_o>-j ^ J*AjJ j 4^i_Pj 4j j-9j 4JL<Ji_P ^_£j_o ^_£jjJ Oj-JLS' (_£ j_i 

dr 4 •) ur^J-^ ci-Lll ^LajJl dJJi Jllo ^L5 j|JL 4J L-4 J±P 4JLd»J 

.^UjJI j j^-UJl i! J^>T^ (7^0 Jl C~JLj 4jijllij 


I ♦* S' A f ~ s *> s' >/# f y V // 4 9 /V/ U /> '£ // / 1 V X / .v 

“ *»a*j <j^ »-U-> _>Ji' i>i oj^l <j L->l 

.[TV iVl tjUiJ OJJ— ] O^ 4Jjl CiXi> 

(j^ 3 ^UxJl ^1 ol P-U- tUJUJl jji Ji! 

l h ^'j- 11 o^^'j J^h CrM 1 

jw c^UjJI J\ U iy^s> l$^> (/Ao) J ^^Jl ^UcJl (_s-U<2i> 

t r J '- s3a - p ^' “S^i oL«jIj<_<J|j ol^i-lJl ojuk J-U*j 

^ o 5" ^j>Jl J^I^JI ^1 o^ljl jj U aj pj toijJa. 

.^Jj Vj o> Oj0> pUfito j Judli 

c^j dr° ^LajA^-o Lg_> Li 4 ^ijuJl ( / o ) Jl mi 

L5-^i J ^ Lg.^ 9 o )l >3 J-isXj , S fl_dJl pL>ejJl /S 


rn 


0 J--0 1 


!i> 

d SJjJuJl AJJb c 

♦♦ 


</ C* 


* \ w V 

>UjL^. y» 




^S»-) 


ojic-j aJJ 


J>ljjP 


J-*j ^AjUdl oJliJl J ol j~>*£ oL J_*^J I yjj Jj <~kS t jQj 

? J f' ?J*Jl Ls e ‘ Jo - ^ d^bdl k rr ^L*]\ olSJUdl J l Jldl Jic 

** ♦♦ 

J IJU tRojJl LjU- J SbJ> Lul ^ ^ j2a»w>/< j— 1— I jl J 

^ v» 

jJUJl J^jl dlliJ loLjb- yo oliJLiJl J £^dl jLJJl JiJl 
y^LjjJlj nitric oxide d_>ydl J^S J\ L^aI c J>jJl |jj <£ yA s\y> 

* t 

. Ub-N L^lp d^>Jj>Jl ^\ Jil^Jl ^ U-a^pj dopamine 

** ** 

*"1 (_ 5 -^-P- 0 J^lij C 4_w>-l_) y« A ... Ja - I (j j_SJ> (jl il j_dl g J Ju N 

•kjl V>d jr° Jd-: Jj Jj ‘br-' 2 -*-^ LjUJl yS Jj J ol I_*J 

** «• * «. 

oli^jJi yo jl^^ji asui slui jikj c(*io jdJi 

J*Jl Ua>-jI b^U- AJLbw> oLj j y Jlc- j-udUj 


(j~-d U-^j 

AjjA*t*Jl JjljjJlj 

.dUJl jl-b- J 


o\s-j~* (jS^Sl J>y>idl G U JJd~dl J _jl lb* 

oLdd^ olJ-Vl JL (V JJd) UUj Loj U3I :*ly4 i‘%* Jl r _i J _ U 
d^U jSj/l Ul *j>Jl Jku L^j 1 <JJj| Ltd ^Jjyd I Ajdjl jlA>ej 
^UaJI £&l Jj> IfrkJJ b^adl JdJl (J^y) Jl 

d-d d ^ aJIS c^Jjl J cGMPj GTP Jl J CAMP Jlj ATP Jib 


^-jjl J»>o US’ .ii\S b*>Jl iJUdl oUUdl 
(aJTjj dLiJl JJ-b Jl 4 J^*>l^JI t_JLJl cl jJJJl 

<ul>Jl jl-X>- ( J <U,A>L>- jJ L*^o jy ^jL>JI Jl d»tjJl 

. Lg.., ^ y*j j LgkLjoj aJUJI k~*A> ^by (dLUbj c("\ • 


aJUJI 
»* • 

/y> o jJ^\ ojjti JjUj .l^J| o^jljJl uLo jJL^I 1^0 jJj ^lll oJuJlj 


Luj 4 _LjJ^ 0yJJ3 1 la b- yLi^o Ula ^io 



SJuJLp- LgjU oL^j->^/l L«i .oIpL>j ^\ 

OjL* jLu> jl 0 oA-ft *-L<>-L*Jl j*SS*\ J-ii . *L*Jj>*J| 

t$J ^1 i»jLcJl jl t^l .^1^5 oLSy* <-M 

£ JL L~*>- c^s>^S\ toLSCa t^l ^y> \'Jy- J-*-i*j ^ j oj j N j vPy 

jl>t~~i .AjIiJl Ijp" <J-*' , ~’J tyP^ VtPy Wj j-*-vallj <s-l!I 

.JaJuJI i y ^jJI jli Jl li* Jlp r li^l <0)1 

h jLw 4ju U)I £'P' jjjJ' 

jj! » 

iJuJu>- OLJj^ ^Hl! 4-Jj>xjl oL> 


4 iA j -v A II 4 jflllJl SjLoJI 


4 jlaJj jl ^ 





JaS"v mrt JI 


T 



t>° 

LJiJ 


<jiiji ji ^*>4 




d a 1 U\ ^ II ol- a 1 V>V 1 

* 


4 if 4 l^v . ** tl i -V. A 


oLio^Jl 


- “V* - 

( j K aielxj c _jJl^ S j£=s\jA\ ^ CjLj^buaJl .l^fl,r>- tlJul 4 -*jlu 3 Jl)I d jlVl l ^ LjJjJtJ ^yJl CjIjuls-^' ChH^ 

<■> *• ** 

Ulcj I JL J i L)lf.jjtoJl 0 fl» J .LdLCJ I " J ij LhJl tf.lj_>4 (jJ! (C-luJ q IjUU uS^I G ( 3 i f=Xm . A J 

->- 1 4 iLxlifcJl ‘ “• LhJl £jJ3eJl ‘ - 1 AJu 1 4 *1 J > l f^ ^*L J ^. Or ill j <1*1 ‘ ‘^fl 4 J L>» ll jlt-i^J < <^ 1 1 ^ 

.SuJifcJl (jLiJuj > . i. j..£=? j.j ^-jljjLLj cAJ u^l l tjA^- 


HA 



(jr* ,y J s-Jjj^x J ^y lgp~ jiaJ 

' *♦ ** 

.J^L-S'I LgJly-j 
*♦ 

j’i^’ J ^ ^ *,<? *Jl 4 _a_Lj>x_J| Jj>-b (_£ ^° <— * J y-Sb v XJ?J 

^1 oLL^Jlj o^IpUJI jpUbj J^?Uj yib ^p o~i*jol j 

b s 

J»j-LP I pJ JjjJl ^Ul i^lp J^3 ^ l^o^3 jb*Jj IAwLJL*J oXSt 

. i JaJl 

♦ ♦ 

Ltl>- jy d)y>tJo oU j-U-JI d)l LJ yyj v_a^<2 jjl 1-La y. 

( ■ gka.^ y.j Jj*>UJI oUjylj oL> hj^- — *L<jL ^1 yA 

615 lib ..Holj Jj.^9 Owaj yp .by V yU! Lj-«-^>- ^y 


LJl^JI 


t 




-Sj j_L*^qJ1 j^J>t^>- jJSi b_9 laijJ! oi*, LJUJl 
4^5 j-L^oJ| j-> bj ^^b jJb_<o Jy* 

** 

^Jlr^ <J^ { ^&\s>*]\ l^-~SyJ 4^3ji^o JbsJ l)I j»l ?Lb>-lj ob j-b-bl 

j^-*Jl xl^j 03 ibj_U Lfc L/na^ j J-*_*Jlj Ipj yi*-i ^ JJL*j| 

olo jl^JI c il a . ,/g j L_bbb caJL^ 5 <bb bj_b_<Jl oJlb blj !!?4_Lb 

* £ 

Jb-b L b ? *j L ^ -b ,^j C^Lbj^oJl ob& ,J, «/? o ^o ySlJUU bhsbrJl L jL>jl 

d)T^i-!l ji o jl bybi 4jf j\ Aj y-*-0 0 Jww^ai jiLijJ 0 j: * ./g ll bJbkJl 
oL»j-L*_*Jl ^j_a ol jL_bJi o!jL-L» ^LajJI LjL>- j ?bL^bL 

j! ob^l-^xjl Zyj Jjl^Jl jvbUl I jjSi ^5 J^aLo (^jLbj ?oULit]| j j» J 

V ^uSCb 4 S'j^jj f-Ljj ^Li b 'l^o <iboJl bjb^-bsJl ^1 I 

^ L^J ^v 1 ^' c>* *^rr o jJ-* ^ *y>- ^ OjjJ 
jl bjj <J J ^oL^j jl olSCo ^ Ja j ?^LojJI J> <JlSb ^Ij 

bJbjI^Jl ojj* cJ ^ jCj ^LS' j ?ui^2jo c-jLS' j ?JbLi jl jjJ 

?^JI oIp^^i^ J> iLiSbJl 

jtJbJlj ^Ja . ^ Jl Sfl Lf-Jlp <w^j>c-) jl JL^'y ^Sb^j v iiL^I L^l 

.yJLiJl y~^U JuaJl - ^ ™ 1 ■ i * ,,<? — | I la jji yjJ! ^1 


.[IT I t jiLt- 3j j-«^] ^ o 




,Ji= JSt 15«! 





<u U iSj^H J J- 5 ^ J - * 

Jl*j4jj 9 JlJj iijJbj aJj>JU -N iJl « ^ ^0 Jj>-I 9 


^ * w y^, ' — 

Aj ^JL-Pj A^JsJj AjjJu ol jLg-o L^-w>-Ls^? ^^-Lp L f A -~ &- i 3 

^ j-laJ LoJ? tctLta j-*-P j\ AyAy^tj-fi jl ilol jl 4 uL>J-*3 j\ 4-ws^Ijj jl A^w^-Lp 

jJlaJ j coSLiJl JiUJNlj jUJ^n j-* j-^j jL>J!>U ^LjjJl L>*>4>- 

*♦ 

ypS jj» U J5 ^ j 

Nj c >* Mj iijJJ Nj J^s y ^Lw> ill ^U> u 

aLSjl V^» I g : « olJj_>- JlS Lo 'yi L._. la «J Mj t 'y j X-^-*-> Nj £j-w 



X £_ ^ 

^J_>- J j^Lo ( j^o AjJ->^ 4*^-L*>> (^1 cS_r'^“^ 

?APj«~Jlj aSjJI ^>*Jl J4 p ( J4$ HiJliil ^ 

U* ^iji ^ ti^rM (*-^ ^ V~^ dr*J 

c^J Sll lzJ y yj (^ cs^ 1 t>* ^ cr 4 ^ 

*• 

<dj < *j>oJI Id*. J^p iibj» J4i Mol^Jl oNT o^SJ -l*-> 

?oljJuil oJu ^J5 

^>- 4)1 4*4 2-P JjJjJI ^jLSJLl 0 ^Jw^Jl o ^tuJl oi-A j!4>- ^y> 

. Al*Sc>-J Ajljjij 4*4 jJ-P (^^°J 


tJ^S' pLoJlJL dJUL L*_$ coJu>-Ij a^pLo aJj>“ ^jJLa^-o ^1p I4_& 
j->o ^Jlp aLax* a4^>- ^ % * ) j I 


!?ol 


yj 


j jj 


U 


jJLp ^1 0 Ij-a51SJ CO yjJjtij 4^wwa: Ij^li 

H^VJ ci^Jl JixU dj*i Sl\ Jjuu 0^1 

j ^ C A-wwulL) <Lv^-Aj ^Aj>-^j 

£jA jli c^lj^Lp J5LL) jl Ai^Lva-Jl ^^>^-1 ^jJTjJl jvJLp ^1 



. ^ a 1 a_*JLJ| Aj CjI jj j-~y oljLL> j^JaJ jl ' s* ' 

^- J ' j-> ^LaJ' ^ylik L^-ij 



Ij^Jl j\ UjJI yj> jJ**0 J }>■ ys- aLJj p oi_>lgj>- j>tP \>\j 

£ ^ 

jl ULJl J->- jj jl 4^JaJl jlSLaL Ju^i t<L>- iJL>- ^ . • ./ ■> *j_>. j| 

Mj Ji*; N ^Jl jU 

*♦ ♦♦ 

|jjj aHJ- J5 <j~o4 jJU- ^ Cj^J-P y* jMa jli- 4j| 

(^ -us** ^ jr* ^ Jjc>- J ijA, y* jl~JNl jJU- 

J-**— ^ J J*-^ |fr * ^ J JlS'Jjj 4JLp*t-w~*j <uLjLj jS>- \j> Jli jJL>- jJSsj c <L I 

. 4*a ^Ip 


.[rr i^i tf ufti Sjj ^] ill o£J o^0 l&j f 

_ «i 

4»^j|^J| 4 jL>I p. ^ * a P I Ijl j p. ^ >1 j*-Pj 4^1 Jj>cj>- JJ2J 

p p p & 

l p. ^ » mA i I LgjjJLjj>>l LowL*j AjtjjJ jlSJ cljjj ^Jls j ^jJl>- La J5 ^5 

»* 

•ffcjA 5 J> ^1 b\j? dtii (Jl 

+ ^ . . C- 

4~JII J p. ^ 5 . .. A j aJsIp ( Vp a Jl*Jj j’ -4> J“^- > " 

: JUi 




:t »i *'■ - — > 

y by {j* 


9 < ' v" ,/ 


u; 1 


r ^ ,1? :c ^ - — v 

yjtf- C*U^ U 

u - i ^ K Tf r> >^tr >s^f >> r.'>' " l'"< >'*" 

-P Jl OJJ — 4 J^)j ^L**uA> <01 ^=>J^ I JU_A) IJUl T4JOJJ L4XU 


■i / 


t jlj — o- 


.[r* ivi 


{transmitters 2tuLu x^Jl ^ < ..^-ti J^laill 

ola (oO ^ j^JLjJI p-^5\j>tJl Jj>- jl xi3 tU j-Jj| j U^-S" 

j-^ 1 t^U-wsA^Jl iiLwJl J Lai 4»v^J>t-aj <. ^ LyaP ^Ll <>tL^a 

•orf ck' ck^ ck' 

*• ♦♦ 

4 ^ £ 

dr 4 J-^- 5 ^ <W2_^2jLjJa JJljJ j»_^SLj>tJl j jj JLi! 

4Jjj-^oJl t^LajJlj ^UxJl L f»\y>Ji\ ytj J-UJl 



<L-pUjJl JJLj 4. :;r /?-xJ' 


* t * 

-jrij-* 


jljj! ob ^L^JxJl Jil ^i!l owLa jl *U-L*AJ 

cLpJLL^ ^jA Uajl objpJl Ob oU» 0 1 j*-gJ <j 

<y* *'j>r J* oij t^'yl (j-^ 

iSl w<Jl *w* 0 w^P . LSI aJ 'S' a-ALj>J , jil <w 


W C. 


^->sJo j <L,« ^a>Jl oblpJl j^biJl SjJJL JiljJl owLa 




,(^A _ oy jLjj j-^aJO o^L^pJl ^ 


>*^Lyg-J j->cJl 



^JlLlJj 4-v^ 3 4 J 3 UI ^1 j-oJl LaI^I>c-o 

A . . * . 


^ f- W -' J 

. j ^S jJa Jl t- .^2-xJl oL>lp I l * « /? * Jl ^b>b^j ^3 1 

.(""l * 0^ J^/?) I P t - l .O Jb>j ' 1 C^bwO^^-Jl 

♦* 


^1 «♦ 


f'LJL-p ^0 LajIjl>- 1*1 jSj>t-a cs>*)\ v2- jj->JI -A-) j I 

^1 ^0 ia^±Jl jl ^>uJl *lpjl ^ u-^J b>>- 
^JjLoJ jl <JuJj *y p-J teals' b>^ Lpl5la 

3 ^j>Jl SjjJlSI oJl* ^ j-^-wvo cLg->-vwA) 4_bbJl L^wbLJ I S^L^JL 

- ♦ 1 $> 

. 4*0 u 

♦♦ 

A^J [S J> UiUI s^LJl r^A nsyr O *,* • * - Y • ♦ •) ^ J±k^_ 

44 i5 ~ 

( j>j Lpo ,jJl>Jl 0! 4* a a / s , *J 1 oLlpJl oA* ^ J-AwUjl * ^. ^g -p 

«♦ *♦ 

.Lp-boU cu^2^>J ^yJI Ljjj^5buJl j* bwip L^J lip 4 JULa!I o^UJl ^ 

♦♦ 

jJ IJJ coLiCwJlj ol5 ^>Jl ^LjIj tjLp JuJ ^ 

.ULLo- J\ c-«b La 4pJl Nj ^Lb^/t 


4>^vwA A>w^3 \ ja J-o-*j L> jUU j iliLJl jl j^Jl o4* y> 

•y> I j_»j .(jy>-\ (Szs-\ p Lj>y>u°j cL> <l4l« iz’LoS 

oUp^I 

-> ‘ s- 


rrr 



pUjbNI j oJ^coJlj c-JjJl o^ 2 aj ^jJl acetyl choline yS 

^j^ 4 j <515 c-JjUl oli?LiJ Jalij Vagus nerve v-*^xJl JM>- 

SjUaPj C^UJJ! ^Lul SwL^Jl y>- 

Jl jLg->Jl J*>\->- I A-L lit yJ?y>^A ybj oJUcoJl 

lPj-^ jlpJl ^ ^ lil J 4^J (t£^Jl ^) ^jh^ljUl 

• ( ( ^ Q I ) 

** ♦ ♦♦ 

?>^'j oT y Uai>j L-^y^ ^yJjS JjLu^S/I 0j& ^S 

V* 

^u^Jh ^LojJlJ £yiJ 4_a*5j ^ jJl i jJi ^£-L*JL>j 4^iJ ^ 5 y>- yA ybj I Jl* 

^ 4^ao2j ^ - w2aJ1 ,*v« / *lia 


C>° 

■>? 


o J-^-2 ^ws-2_*j 4jl^^wk) o J_>t_x5 I 0>! y^LJl 4Jbl <Sj Ij I yA <j I 4j^ 

5 J 1 II nor-adrenaline ^Jljj^l j yS\ I y y>^>^Jl li^ y - 

*♦ •♦ 

Jl^J L^ jjL L^Ji^ yJl LJ > LojJt s y^Jl y ^yJt L*>UJl 

■ *♦ «4 

5jLiu L>5 . oljl^UJ oLlaJI jjJJaJj o^V5-*Jlj ol ^^>Jl ol5 j^>- 

^p^JI <c>-j^ JjJj>cjj ^-s4? ^9 Lj % )\ 5JI oAjfc 

p p, p, 

l^-^j ^j-i» ^iJl jJLjj5 jjJI ^ _ 

N oN L>Jl pUjJ! 4^j5sJl^ IJl! c4j^ 4 -JL*j JlsI 4j53j 

. 4j y j 4jjji c^Ll>cJU^I 

y p. 

LM?- ^Js- J^J jjJiJl ( _ 5 1 aJI <waji>- y JJ\ dopamine yoLj-Ul -*j _ 

*• ** *.1 

JU-pNI Jl^xJ j ol y^S ! l ol5 ^ basal ganglia 4 jJ-p UJI ^LojJl 

. I O^ljL^oJl ^ 5 ^-^ L^jli 5-Udjj t4-<>-pljJLo 0*15 y>x^\j 

• yS Ji ^IjsxjJl LtAi- (J LXiJI ' J 5 ^^ iillAj _ 

p, 

^J-pj ^5 j_5Jl serotonine jJ jy^-Jl Ul _ 

. pLU jJlj 

JiL) LL^o U U5 j_^i nitric oxide <±hji^\ Xy*Sj\ Ul . 

** 

i) yL^> ^ Lp J-pL^j ^LojJl 0 j5IJl!I L 

c- 5 

. j j^o^J 4^-gJ 2 jj 4^g3j 4jli j^aJj 


rrr 



IJla ^ LJ y>- Lo IS’ A-j-gJNl ojXiil ^y> 

** ♦* ♦♦ 

<uw2_*Jl oL>Lg_JI dJu j^S\ Xy~Sj\ j 4_jL>*~» ol Oj^sJl 

Jsl^JI J US bjl>l J bj>~ >J R-jJ! L*- >.. 

** *♦ ♦* 

oJu-A j jJU 4 Ama.a.*,^, *Jl 4_>LgjJl jl C_*w2_*Jl UawLl^J .^^->-^1 

^jUJ j*J 44^a-*Jl L*>UJ| 

. 4 J ^jS\«^fl ^ 4i?LiJ 

♦♦ 

.oLi*-xJl SJlpUJI Juo^p aJI ojJwiJl 

^3 jdxj ol OjS y* 4., . „/? *il ^>«-> OwLfc ol f'LJ-^-U d2i 

^AjUsjJI y *V~^ 41 (*-f) y4 tiJly-SLlI 

j! jj J^U 0 ^3 (JtA->“ i ^yP j cLUAj^ 4 4,*Jj>tJl 4^ljjJj>tJ ^^J>tJl 

'<?V* £*J Ji 

.[AA iVl cJ^Jl Sj^] Jb ^1 L$JJI 4b\ £*>f 

£UdJl uhjUij ^ 

j-w>Jlj ^L>wJlj <U$ Uj ^LajJl oL^L-vj>-Nl 

y*j cj^L^JI j jJL>JI j 4 jJ-pLa]I L^lA^cJlj J a ^ j^<Jl ^pLojJl 


yj ^4-*-laJl OiVl y OjlyJl 5 j_^>-T yj <ij4Jlj ^ 


jJl 


Jl 


Jl 


J j-^VJ £*- 
. d-)*)L*2j<Jl jLjl 

yJl 0 L 0 jJl*_oJI jL_> Lo ( ^_j Lgjlj 4 _^pLoJ_ 1I O ^LLaJl ^JaAj 01 

♦* ♦* ♦♦ 

yd 

^0 jjLLLi l 1 .-.jH..^«SIj t_j| jIp^] oJLaui ^1 j>*}>\ Ujl Ji ol t L^ji jj 

£^Jlj il^Jlj ^apUJI L^UJIj yLojJl £UJl S iLJl LJ>UjJl jS'l^Jl 

4_>t->-Uj 4-i-wuljJ Loj <L^jjJLo CjLS" jj>Jlj L^pLoj>- jl j_i!l 4 Lfc J 

.iwJL) 4lo 
« 

o^jl jJl 4^-J? 4 aI^J| ^LojJI J- 4 

^jL^jJI jl ^iJt jjjiv? ju^-j j 4jtw ww^>Jl oL^ 9 i-o^LiJl ol j -a^ w JuJIj 

*Lg pVL 4 4-^pUjJ| 0 ^j-*^vU2-1 1 ^ 3 4.a^ *i^-X Jl jS'l j^Jl 

.(IT ojj-v^) ol5 ^>Jlj j^#1j*yi ^1 



<Ua ^ „P ^ip f-Ls^ap'yi ^]| U ^oljl j5l j*oJl oJ-A jJu^J 

^ jJJajJ 4 :; ,/ ?* Jl oLJ'yi ^o*>Lo ^ a^jj>- jo ^JLp iJ j^>^o 


.(*n oj^) </yJi ^UJU ^lSm 0 yii\ iy± j\ i^LojJi s^JLiJi L^ 

J^yuJl ^Jl ^ iLULUl LSjJ\ *LipSll Ju 11* ^ 

o^y^a A*.**./ ? S' <lS^ L^*> ^Jl 1 ^UcJl J ^pLall j^j>^\j 

OjiJl L>^>J jjljjJl ^a AulgjJ! l$Jlp yj jLLLii^ tgiUl 

• O ^ ^ jJLlI pL>U 

** *» 


aIpUj iijbj Z<Ss>^ cj\S y>J>\ 0 j5cu- v_j ji^Vl IJL^j 


^Jl ^^p'LowiJl 0 ^ Jlp 0 ^ Lq^jlI 1 j_^>Sn v 

£>J yj OUlpj <;UpI Ails' f( oLSL-j ol5 ^ J* 

f-\-JzS’\ j ■ b c - < < ■ • l a * J I j_^JL>*Jl ^|_*^- ;A_>t_>-lJj AJ^Lkj aJj^_« aS Jl 

tlr^iiJ ‘ L ^dJ ji 0 _ r Liil ^Js aj UsU- TjS' y> p-~>J! 

u/ 

. (1Y ojj^s) AjLliaXaj aJ 


w*Jl L>kJ! ^ Ji3 iol^jJl O’ Ip ^Ul 

Cj* O i> 

• ( _ # is^ ^_iJ 0 *, • • * ) iolgJI aJIp jib J*>li»- ^ 


A_^L>tJl olj j : ., <■? * J| ^JLe- a_J>LojJI oU j- ■* » 31 c3^_*Jo i_i— S' (jP5 j 

:^a>jl M JbuJl J~~- JLpj YLUJ1 ^IjVi I^Lj Sy ^1 ^LSjJDl 


^ j Lgj<^ J^UcJl aAc- LoljJ jLa>j ^jlaJI 0 iw^-'y 0 ^5l!l oJtL !il 

p 

(jL^p'yi JjX*JL aJU cAJw» ^ ' (jl (_jjL^Jl eL>tJL I g I S J 

i^JUJlj <ooL<»^l o>^\ +/s ^ Jl 4 p^>j>w 0 LaOpjjo jOn I <u 5* (oLS^ ^j>Jl j 
ix s > o Aj^aJI <lL> jiaJl <ZA*y\. » j| olp aJ-S jJ I jd) JLJI ^ 

aJASj ^Jjit l)>^. ^Jl jjj l0i ji»iiL 

♦♦ 

A^i^Jlj ajj_L*JI cilj-US/l o-kjcJj 

♦* •« *♦ 

•t5. 

4* 
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Ja-cu^jLoJI q-cJI 


jJijL,,.... Tract 


\ (10^ 


J_>L>a utrtll ^L^lJI 


tliiil 

^yQ 4 > A I All 1 <1 < VI ^L I.LLS1 

Jl <£jt Jl Jl 

*■ 11 

i 


- “\\ _ 


p. ? 

O-oj £LaJ| q-ojj 2 LjlcLojJ| Oj it* ia ll b>L>- o - 4 CjIjLlDI JA»Jlj (jjLJI 4 j. J - uaj Jl AaLd^l 

l^LJl glAeJtU ^Lo^fl Oj^' J' O-^i ^^-LouiJl juioJi 

.cj^LixiJl^ Ji o^Aldb jJuoj ^jjJl 




j^L^iJl 4 J>UjJI olj j*w 2 -*Jl 

y» ** ' 

^xil 1)1 ■ l g - ■/» » ' ^iJl ^ j—tJl *\»wL>- L^SCLij 

,/j-lil fUJl ^ wl*JI U^UJI jU IJJ s ‘S’ ii _Jl ol 5 ->J! «Ju» 

♦♦ ^ V f ♦♦ ^ 

j*\jU IJL>- 0 0 A ^ ^ ^ 

*♦ \ ♦♦ ** 

.L^UJl cjIjLJL^j 
•• ^ *♦ ♦ 

p 

y^^LS' o~S"jj! '• j-& ^L>JL> ^^Jaj (_jJl!I '-i g ^ ll (J|^_«*J| 

L^JLp CJ 3 -*-’ J tOlSyJl jliiw* cjS xJl C-)*)L<ajJl oU j~/lP L*>U*- j'UjJI 

** irf ' 

YUl*Jl <»^c-LojJl o Lg-»-L~j d)l A-j 


J\ 5L ,^L*J| oJL& 


,1 -* ■* )^ ^ ^ 


LgjLj p ol jJlSI £li*JI c-3 jjo ^JlSj 

. jwLaj cjIJ ^ *J ' oJufc <1)1 Lo-l-p ? 


^wL^Jl lwLg_j L* ^-p <uS* j_Jj| L>*A->J1 4 -jjJ ^LS j 

*♦ 

YjjfcjuJl 


YTV 








o j5lSL dLwwwtij Ujl?- jJ aSjJIj j^-pLJlj NjJ 

*M & 

AjO jl) Lo j+£> ^Jlp oI^cjNL) Lg3 Jl2j j\ tc_3wLgJl oUoL LgiJi 

. A-^oc« 4 oJjLJj Aj IS" y>- 4 4^_*J 4 lA^5 C / ws*cp"lAji A^JL <U^o 

J! V»UJ| JU'^I oNl JL^IjJl ^ >JI ^-^Jl J-*-x_; 

44 

c aJ^1i>3 oIjLj x-j j j-**-* oIjLj J-^->tj L g *y co*)Ls^-^Jl 

o j/i\j ^ y*~^J ol>*jL ^jjs£ j± J L§-v2-*jj 

4* 

.liiUj ...S^Jt J5j Juy 


<5* 


^ r o^iS" j o^iS" (wwa^Jl Ji-ta 4 , :; <,,?*_H oU^li 

A_L^2jJLo LgJl Jt-Pj ^i-Pj ,AJw>ljL« oI^JU-JLj 5JjJ>s_a^J A_UL>t^ 

(j^ :b^ L g ^ * i j^joLwo Lgw^-^-j 

44 

^ £dj-* N AJoLj ^-4-J 

^JLp <u*^2j*J| oLJNl iail>o j>-\ ^aojj tlgJ ^J->«^Jl ja^Jl jkv-P ^ 

Js jJaJ>- JCo Lo-S" [ g x^j Jii-IJLlj d)t 0 j* j-g-SsJl Lg-jljLo A-o^>L^ 

.tb*}L ^ c-iJLgJl 

4* 

juicJ! UJLSIj iU-LJl wl*JI aSLjJI olJ JU)I *^wdl Ula Jju Nl 

?AjjJjL 1 j <U-UJ JL>- N LoJlpj c cL&aIjj UJiP IS3U- of 

jy*3jJl jJL>Ji iJjfc <1)1 ( J-laJw<Jlj i^S\j>Jl {jA oL^jl Jw^ 

4* 

?aLo-P JlJ 9 

*4 44 V 

.[of Aj^I icJu^i OJJ— ] ^ (3^ lA^Jo 3j <-5.^3 jt 1 (3- ^ri’^ T 

.Oj^tSsJl ojl>tp| C^Li Aj 1 J 4)1 IwLfc 

cA^J •-*'. ^ ! ’^ 1 ' C5^ J- i '-» ol f±j6 

ur-° o^J .^^pLsjJl ji-oJl js- J J-^-; A. ^2 _^*^yS<3 I J L- 0 — l 

^Lojdl JJ*-jLj ^5 i-* 1 ?A^wjij ^LojJI 

Vi £» 

V j aJ*Jl Jb JLo aJLwJ_J 





Mi 

0*_v2-!l JLo^P^I JL-flJo ^ ^Lajjt 

bs oL^jJ tai .(JliuJl j-JLJI £l>eiJ! 

tJsjiJl ^ ^1 j\ V^li jU>j J,>Ji *1^1? 1*1. *111^ ij er^'j 

*♦ 

( j -^bLJlj \p3 Jka\] aJ^ 2^J| Ajji-<J| 0 Xjj 

+ i ^^j>- AjLo^ aJLoO^-I o jJ U5 t cLbwvw^J I ^_1_P 

0 jljjJl J_Sl^»j ^w>e^>Jl iJji-JLwj 4jb COS jJl ^3j . jJa..>tJ I 

^-^j>Jl OjIjj jbj^lj o*)bv2L«Jl ^sj ^-pLsjJI po_?tJI f^j ^-JL^IjUI 

^ *♦ ♦♦ *♦ 

% I *> **♦ •* - - ♦* - \ -I <■" - 

.OUj Ow3j OsS^j OjJO- AjD ^>- jj 

f. f, £ 

a-cIoo JL_pL ^»bj9 I ^^JzsjLi L^iJop ^L^wUl JJ^jo U5 

oL5jj>Jlj JLjp-^I iilS* ^UjI ^ JJUJuj ^jJl ^ iL ji? 

c-sLcJNl^ oj^LloJI^ oj^L>t^Jl j **_sJJL)l^ yju i } \j ^ j?^\S <03 <L ^JJa^Ji 

aL^JI o ^5 o^*-L p oJl5 *1 j-^ cOljL^ ^ ol5 jj>Jl ^ dUi j^j 

*£ 

(1 )jl OPl*jJl Oj-k^^Jl Jj^ . Lfc^_p jl ^JoJl jl o^jUaJl jl 

l _ r !• m 1 1 ** i n *.i aii 


4 _iiiL>*_*Jl 


aO uJ 

• pLqJI ^Ja^< 



I ^ c^LS^Jlj L^ 0>JI tUUJl v^UdJl iSl _J| ^jLU U5 

•* 

^il '*Sj^ J> ol jjUaJl oLJj C^Jlj 

ciiJS ^s-Pj ol>l j->«Jl p b-jlj OS I ^3 Ol jjUaJl 

. los^ los lo JLo Ij^S" ^ pOoJ ^jlSl 

•« ♦* 

^OJI ^ ^ L^JU ^LJl ikJl JUpVi lii 

jl a 5^ ^>- «-lj-?-l j^»*yi ^ ■,<-?- <jl L> (j-^Jj j-lJl 

/ »♦ ** 

^L^jJl J~^ jl jjJL)I jl c-sUa^jNl jl ^ j->Jl 

.oLSJl 4i^ jvJbooj 

Xij^ o>-L>tj (JI^_pL LomLlp iJjLojj ^LojJl y Qj U5 

. cLlta j^j ol j-L^Jl olS* j > x]\j jL< k j>Jl5' oljl^oJlj Ojl 


Yr^ 



Jj olS y>Jl ,Ia„« oJLpUJI ^LojJl L>*)Li*-j £t^w>=-oJl 
oLoJi 9 jJaj>sj Nj ^^p">Ul -b t — <-&jj *)L3 cA 

p p p * 

LoAbP £y~s*->j tllajl Nj £y~«jl Nj y* ^y.}l ^ J 

. clJJ jJ o^j A>- j 1 4>» APj^Jl 

^Qa-P*-^! y-o <Lo-L*_> y-o-J <y*Jl 4 _^jIjJ! (JL^-P^I y* 

JtLa .<u^£li y ]gi>cj o j^jsxS' y>^l <-~>'L~s£\ y y j y>- b^LSyJl 

:dJUS 

j\ o jA ^iajs^jLwo i^JL> Ls Lww^j wbw^j oLSL>j y* 4 -L^aJI o jS jJ 

jJJl^> .a^JJI oJl^J Lw*#jLw> jl Li jZ>ij> y^!> j»J ol L* ijlS\ ji y-> y 

jliCJl UlA y o jS sJl ^y jj 4-aj*}\Jl Ojill t^i-Ly j y UaihJl 

jl 4 1 ^ A-» J I o y Juy3 clLL-p <«iwL^Jl oj^sJl Ojjj <-*-*■* Lbo ^j-SLwu lIL!^ j 

^>=jJ y^>- 4-JbJl O ^ j L>t^J I ^y 1*11* jl <Loydl oJy ^yLb» yJl o^L^Jl 

p, 

i>^>-U j AbwJjj C^L«a jJl jlw2j o ob-A Oi b_*jj . *U>y<Jl 

. 4j y cJa^>- 0 jl*JI o*b& oN L ^wj 
** 

Lj! y - j UL_pIj Lj 15 y- y yJb y iJl °jj^j d^- ^ 

.^Lbl N j ojl*a iJLa dj^i y5 *Ly yj t4iL5 

yi P 

^liLjl IJla < y 4 ^vj3j ^jJaj yiJl <Jlj-wJl Lai 

^ ^ aj ytJ ^y ^15 j-kj 

oi^j 

4^ j_^2_*Jl o jj& ^jul ^jJl jt-Ji_*Jl jjJliJl y 5 I. j-^ ij^hi 

. 4jjfeJL<>Jl Ji jS\ 6 >Xaj 

LgJLi ^ y^>\ ^UtJl ^1 AyLajJl SjJLiJl y ylj^fl ^yij LaJJ^ 

L ^ -. -„v..^,.* j l ^ ^ ^ ^ >■ ^ ^ i ji (nr ojj^) j>u.jJi ^ SjjlpUIi l^uji 

*r >w- *♦ 

(J O-^j t^UaJl ^yJl ^1 Lf^» '-^- p L^L— J 

UJL. o*)U^Jlj ol >Vl ^Jl ^Vl IJla ^ ^ c^^JJl yJi ^1 

44^ p U# 

. 4jLUalaj j,^wvJ>tJl As>~\j>~ 0 y I ji J ^LawUl ypj yp Oj^oj ^J-pli 4^-plXLo 



Li^Lk, 



«« 

_ nr _ -r. 


AjxLojJ! 5jali_aJl ^wu lamj qI^=l 4 ^3 jjttjLuij AjiAcliUl i£j «* / Jl ^UjJlJI ^juu 

^yCLojJl ^JoJl jJu^j 


l*-j j I L^wLp j_j J— t^y ** j o-wmj ajJ-pULH LMiJl oJ — a cj 

tijLiSsJl OjJjIj>t^> (jLAi?'S/l <z*+*j*S +j3 > jpj j-^j 

. C-»>IS y>cJl Ails' ^ A**uij 


^ iUpliJl 4^*ij ^jJl ijb ^laP JJ-^J l3^" N AjI 

Iff 

«j Jlj oljl^ Jl S j>~ 43 IS ^Ja . \.)j 

Jjajl J, iijLU ^Jl LgJLS o!A^Jlj jLJJlj ( v^Jlj ^ W 

*♦ ♦* 


t. » » i" 


rn 





\P CkJ-LL j JaLillj olS^ y~J CjSj^Jj 

o* yji j^i ^jui ^y\j iliJi jupSfi ii>j ^i j&ji 

** N_- •* *• 

. y-j/l ^jbl oli j^>cji yp ob^^/l y*-> Lgjj ^ L/2 -^j ^ ^ *j 

j ijwLpLiJl U^\j>tJI j»Ly ii y° yJL*Jl LllSCoI j-il 

J*op A-Jl ^J-^j>cj Uj Lj bJj/ c j_^Uj bwoJp ySsJj ^ly^-l y* L*^p 

t(L^Jwo /V) oLjAj^j ^LajJl yo j-JL^Jl j^JLxJl JuoPj tAj^pLiJl L*yj>xJI 

:aJ dL 'y oJu>- a 4)1 S/I 4j Jsu>o N fcJLSl <_~-*Jl Jlp , J U J 


.[Too AjSM to^iJl 0 jj~J Uj ^ 

^pLojJI j^>Jlj Ja,^ yj<Jl ^<JI j)jb*jJb ajJpLSJI L^j>JI ^ jJL L^S" 
y*3 jJaJU <LwoLa 'y 1 y,]g ]|j A^SjJl O jbvaP J-JL> JuJaJL^<JI ^L>tJlj 

LlJJbjj C4 jLl$w)J 4jlS* jJ>- f'Lol LoJli L «/? « * l j^wvw>Jl ^JIo ^wJjL^II 

o jj>t^j y*jJl ob_A ^JlP 4)1 I J j-$w»l3 . Lg_*. 4)1 olijJ^ {j* jLJ^I 

JjCS* ^UjlSI jj3 j ajJpUSI L*>l>Jl olbLiJ y*l 3 J _~o c^iiSl Jjj 
jl ji]l £^ 3 ? 4jl yp Ju>jl ^3 ^i>-l j*Jj 44^0 yJl olbUJl J JUp^I jbxjl^ 
Nj t4jiijL>t^Jl ^LajJl e4y>-l ( j-o OJLp-cJ yJl <Lvw*^*Jl O ISsj La IjJ I Nj ^yUjJl 

N, *4 ** 

^yji aj y>ji - ^l^5Ji ovpbbJi 'y j oJu-^ji 'y j c l^l^p 

V* 

^yj o^ljJL^Ml ^IjI jy y£bl J ^ 5 jliJJ y-L>-l *yjJ I 4-3 c 

. 0 ySb 0 yl yu a^AxJI <^i5\Jl oU Ai y-<Jlj yU 


1]Lla ?a_^_L>- ^3 aIj! <l^> la P lb_A J 

♦♦ ' ✓ 

< V* 

p Iti ** 

ol ^J-ftw^oJl taXj2-^^J| ^Jb>J| IJL^J l^b-A ^Ap o*-i3 d*) Lo.rt..^., 7 

p p s' ^ 

jlSboL Jjb j ^4331^2. /oJl u^ M . <_^i j-j-^*d 01 jl j wi^-jj 

P 

Lg-J ^ ^ ^ I JLl^J 4_-pba3 d-)ljy_v2P ^Aj >- yj jl 43 3 1 

^J-2_Xj (1)1 f'L^jJl ^y>t_ J (jl A_33 Lv2-oJ| (jLSs-oLj 

♦* ^p- *+ 

o J l* ^.g.^5' i? ?U5 1 >cj (jl pLoJlJI ^Li , jJl ot)bs^*Jl 


o Jw* ?Lg_S^y>tj ol ^LojJl ^Li yJl 

}\ Ja X> jj3 ja lLj!b ^kil £j>dS yiJj o j±S l 


* f 

Ojp j 1 



p-o CoLS* LfcJjJoj ^LojJl o O0l-o2-*Jl ^ loLSj ? jl JcSo 0 

I^LJj c^Jj>Jl Ojj ^i^l- 02 -oJl dots' ?oJU>-Ij iolj ^JLwo 4 JLS" IJla 

•♦ ** 

ISLJj V^uJajJlj iijJl <y> J^djl iJu* ^JLp jJUo (J y>-\ lob j*J 

b/ 1 ^<Uil j^Ju oloS/l oi-fc bl I ?JjJl>*Jl IJLgo ^ 'ji-l ii^lo2-4 <_^JfcJij j*J 

o I oibldJdJl L^jI OIO-aJ Ob j*Jl ? Aio-Sb>- j aJjJlSj ojJlS ^Jip Co 

?AjL>w^ *ujip j»Lo| 

AjJ-bl c^i ^ ‘^“l-> (jl oJufe jJUJl olj O-i-So pJi 

?oLjNi ,J 1 j 


tJ_jwL>tJl ojj_^] <jr^. Oy Iaj *l 0 


yi o' "'>-«'*• oyU 6^ 

.tu -Jh\ 


\ W> ' \ ' ' : 




Or 0 jj J>tj j c I <uLcJO jj-^j oLo>«Jl Oj^ b 

*♦ 

<_A? ^ (P j? ^lt y j -fcj *&' y>\ j c^jj^u^j' 

** *♦ *♦ 

^o-a-oj 0 -LO 3 oU'AS*- ^a <lJL>- JlS' ^3j lLLpLo _3 a l-LLa •>■ 

(“Ji old'-fj <&' *Lj>^ cjU.Nl jj^j iiUO* (3 J-Uj UU-jj jio 


' Lww O ^ 


cbjjall J& b - 4 <- 2 ^ I N-i *^ 3 ? bj 3 b ddobi bdb 00 cr 4 b 

.[NTT aj^M ojj^a.] < ^'^’A w *d iylS^ j d^A^Cll, j^4 jS^ o-^ 

^JUl £jJ\j cJU 5 ' J^i i^Jl ^_N' ^ ^ u * 

.<*Jjl>- Jj>- 4)1 o-j^j jU.NL Nl o iJlio N 




fqJLxJlj jJl 
iaLSuJlj 


, ^Jl OLo c)[ I^LoAaJI ^jj2_*j (JL> 

& 

>C_^J| j_>eJl (J^J 


i^pluJl UJI JLJ^I 
♦* +* * ** 


A. .«./?_^J 

♦♦ ♦ 

*♦ 

JS* 

. I -1^ •■) 1 g - 1 

J^P o'yLvajMl o jjts OJu>J ( _ s xJl o'ApUJI (jSl ^P 1 Jl*. 

♦♦ ♦♦ ^-_ - 

♦♦ ! ♦♦ 

ixo| ^LojJl a! ^ jJL*Jlj jlSb^l 

J A ** «,/g *J| A-wL>cJl ^w*v->- 0-Li>0 IS| oj !(jj jJ>-T JLSj 

.c^L-s>tJi lP La Ij (J*)L>- Lfc-b' jJ ^3 Aj^Ju^ Aj j) +,/3 C- _ A^jLw^-sb Cj! j-—*j 

*♦ 

L)t ^ UJ N oUl L)i Lo_>j cL)La^jNI cjLL^? ^ja L>L~jJI o\ L>jj 

Aj jlajJl 0 jjA 0 


i L)b* bl ,a^1>tJ| L)bo \ j^ju ojl>*J a^5jJLx-<JI L)} *c 

♦♦ 

, ?* ^ p 

jLs-La L)j->«-> L)i -L*_j A^_b>Jl L)L^-Ljj JuSC-jo L) 



v^- 5 ' J>^ jlJ jJ a_Jl>- 1 1 . x ? ^ \ jJj j^U-J! 

ijjiiJli IAJ -ALjJl ^J > J ^ ^JUjlla^) 

*-* ♦♦ 

^ ^UojL j\ ^I^Jl ^jIp oJjwUi ^ AL~j], iilj 

M liUJi .4 jUo^/I JJi O^Lo 4 _pIo ^ C-Jj> J OLojJjx^Jl 4jU 

«♦ *■* 

UiJl jLi> lAi> M ISUJj Jill o J>UJl o^Jl L5 S^IAJI i5 ^J 

^ 5 /IJJI 



s 

I jiv ^UJbJl jJJ>- jL*-ol)I o5_& J* 

~ «-*;:*= J! 'j-'-fr ol U of >Jj ‘ l — ^-° 

.iojJLLJl <L> ^iJl j51S c-oLp ^5^ iyLj-g-SCll jjl JIjj wXxj 


e-^jL>«-j^ <^\ 0 J\Si\ -1 2J3s>- 4-Jl 


ciJJJJ 

• %W^J 0 *<*-0 


V^^LsJlxJl j-^J2j l)I U sqL5o C4jP ^^g^aJl CjLws^jjiJU l^-LwK 

♦♦ 

4j j5ta Lj-wiJLjj 4_iJglj>cJl oL* jJ-*_oJI JJL*Jl j\ pLojJl ^>5-^ <*Jl+Sj 


9o_>-I_ 3 ^»..^.o.*-ol <s~*S jj ol Lqs-Lp ^ 

/%. A ?0-l <UjLo^J| 


j^jcSVj ^LojJl L*>\->- j» j-5j <oL5j ^Jj^I 
iJJ^ Oj^ crij^h cdj^j 

A^wgjJl LSI oJl Jj 4^Jgj ?j-g-lj o5o-»j 

\ v ~ *• « « -♦ U v . ~ J -♦ - / \** ~ * 

O^-vjiOOj L^wvugj ^1_P O l ^ mJj AjO_p ^ I Oj-> 55L j ?oJj>-Io 

..!!?4jli f-UJl Ojjj-^jj *lj^JI 

“* 

J*Ai*- ( yjn ^UjJI ( j^ 2 ^- i oAjUgj ^oLio5l i y^ *L*-L*Jl JJLl 

^jJ f'Lvg.p^l oJUfe LgJ 1 ajJjl>i-JI ooLL^gNl ^JboJ ^ g ;l J-^Lio 

^ p p 

IxjOg*- I LoJT - ^ ^ x * ^ ^ I ^Jip 4-j>-I ^>&J l ooL-L<>^Jl e-lol^ ^j-^LJl ^^Lv^-ol 

p p 

L ^ U^Jl j ool_^_*ooJl oJla ^jLo JLs &j ^o oj-Ll>«-^JI ^L«.jJI *I^>-1 o -0 

• ^j-*jUI *>o **— — ^ 5 j ^^ Lpq ^..< o >cJ I 


^Jlpj c^j5\Jj .j»L^<Jl ii j-55vo ^LojJl ^Ij^l (0 , ^ J IJ-jj 

(LgJ^o /.^ # ) ^LojJl 4Jb5 ^ ^JajJl <uJLkJl C-o1j j~£ 111 ^iJ-«Jl jjJaJl jv-Pj 



.I^Li5o-^l 

^Ij ^pUjJ! s^LiJI ^ is^^ouJl jtLJI OO J5 LlSI JL 

*♦ ♦♦ 1 

<laI 2 Jwoj ^ows-vJl j 4jJ jJI j ^15JJI j jia:)l j 5 l j-°j ^5 jj>t_!lj 4w^vj>J! j5l j«<Jl LgJw« 

.4-sjj-otJl 4^ia0<jl 3 o-Lo y£ 4 >ila 04 j ISj y 

♦Tv ♦ ♦ — ^ ~ V** ^ ^ * 

. L^Oo J5 o3 ^coJ ^j-oJl ^0 ^Jl-JLs ^0 ^jjglojl oJ-ft ^5^ wLaO) 




U? .>• c j wLJL*jJI oJbJUJl oLS” jj>Jl! ^ 5 ia • ^ ] 1 oJijfc la la 

^ °L>4^ J >=r J-^ JU-pI J | ^ 

^ ♦* \n - *• 

Uil j_La tl)U Ju 4-flJa-L^Jl oJ-A ilj UL j U5 .<ajLJj 

L^j15s3I aUsjUI 0wLa jwL^2j US* ij j Ju JUpIj olS* j>*-> 

4_*S* j J>c -^ A.4 la I oJ I Lg-Lo U? J^a ■>- AjIjjUj i'LojJl J-S"! crH 

. o*UU*-Hj Ul jJaVl ^1 U jj *\ jlj L^LJLjJ 

:l^U9j*A ^ flU% i a — V 

oUJUSl jLjS-Ij (j^j ^LlaUlj JUS/1 { y^ iJjj-wwJl 

j jlSol ii j-JlJI .jUjJI ^3 ^Jjb>cj Up oljUJl ^U-JlJ jl 

U.S* ca^*<Llo JUIj U j-U JlSsJ A^uUJl oljUJl jU>cJ .^Jl (_5^j ti *-UUl jpj 
^ l » j <u\ jr j£]\ ^1 CjVUaJVI iikwJl alfis iJb*J 

. d-jLp-1 . \s > ' /».« 4s^-^]\ 





dlo liJj LjI*j 4d lg < < Jl oJ-& Jjlo 

. a^jJI cj*>L^p ^xJlj j ^mwJI ^p 

♦♦Limbic area cU-uaUl ^aUull - V 

«♦ ♦ 

^IjpJU iikxJl oJla. JJUJI JLo3 

4^Lp L«j jJLJ >«io>sJj t jil ^ ~&-> <_^*j tolij,,. i<g^ i'j 

•Jr^^'j (*-^' LS^' L 5*J tiJUJ! JUpI y 

t&l^LU^I ^ fllrO ) 4 — £ 

•Ji ^ £, f, 

4jLij! oJLft a alv. ^ Jl ojj^ ^i>ej .e-LvJfc>*yi^ j'UjJl L 

ae-l ^JsJ Ij *_^_mJIj 4jj jJU A...^?.,.,^?-^«-oJl 4~_v2-*Jl L^j'yL^ajI (J^p- ( j^° 

>Vl ^UjJI >I^j 

♦ISjlII 5_oJ J, UkuJl cl* lijLu aJuUJI 5^JI cl* J*>U- ^ 

♦♦ 

( _ r Ul LLp tg_*_*l ja Lf ^\j aHOoJI llbJl djJjjJij 

Wj b* 


dJL[jM£>j StljjfljLi 


SI aflaljl _ 0 


*-*-U' j^S'J j^j^J h)J\ j^'y o^J Ay^' '-^ <jt* ojUJL; 

U, ?! 

O^^-wwAj ^,.J l,_3 ^ I ^A^*aO ^0 I 0 1 ^O L^ ) 1 0 ^^ -L^ t— a .*.<*> 

. do .i L>- V I 4 -pL^z? . -i L~wO t 1 i O 4jJaJwoJl 0.1* <— s-*Aj U5 . 4-oloco 




LLL 


)j\~k ltti\\ 


o-3 1 jj^^l yo <LoUiJl 4^-w%o>sJl ^<Jl ( jJ* LgoLo j-L*-« 4-iLaJoJl oJ-A ^JLdo 

yt 

lILo-P^I *Lul o-dl jJ^^lj tjL/2_>Nlj jS\ y* 

^ jJall ^5 y>z]\ jS \ ^-oJl Ufe ^oljlj LgoLo jJbox) c4jlil>«_<Jl CjLS^jJjJIj 

l^jli dUijj cUy> buU ^U i’jV ^~>w2 jj oLS’y- j» j>}lj U; 

d)L«Li oljLj-«Jlj JI^pVIj olS ^>Jl AilS^ jL>cjJ ^5 i Ijji 


4M | 


^SjJLilt J ^IS'JUl jS\ j*-*! JA 4 ala: -fjl ojjfc L<k-^ 

l 


. 4-jLi?o!l 



: occipitotemporal area 2uci infill SuJIjlaJI iULaJuJl _ V 

^jj3 Lo ji^bi pLojJl iilS* 4^-vj>rJl j 5I j-JL> 4 3 la « I oJ-a .J^Vj 

♦♦ ^ 

JiSju JJJI Ji UJL.J J UjLiJj LfLUli oUJ^ 

jJa>~ /^olSba /^o 4_b U J Jw»*_<Jl jJl J 0 Jo 

J5 iLpli JUJj 4jjl ^1 oUly^l j-o <oUJl lg-> b J JJj 

. ^jfcb Jai>- 

JLC LdjJuJl ^ fllr^ A 4 — A 

.^LaJlU JjLJI Ja^Jl J-P 4^1aV <JI oJ-A £>2 j 

(*-*J tOj-bx-aj ik 4 5 )g « ^Jl 0 j-A jl '^rd 

!l*^ V ^UjJI UpIS y "\j~S lyr 4>' dJUi 

^Ul aS’ISo-I ^Ip (JL^pI oko^l Aj ^y->_ L« o^ o-oJ-p ji 

Vc^'j (*4^ a* cj^J ‘p-§~dJ ^ 

_ 1 ^ la C^a <-L^ d -b^) ^ ^5 l v>— >.*.^. > cJ ' ^jA 

SS SS\ j_*Jlj li jJLmJI jS\ j~*j jL^a-JI yS\ j^j 4JLL*v^Jl o ^ * * 

44 £/ 

jUc^j ^ (jxUl y*-> y 

: jluajVl 3^.1 >4 _ <\ 

V ♦ * V V 



j jbl j^Jl oJufc ^ jJLj ,4_oLL>Jl ^LojJl 4 -jJj ^3 J-Sl j-oJl ^JL 

JJ Jt> J| J toLoJ*^ Jl J y>Jj oLIi5nJ|j JLSw^Ij jJVI 

yj 

<t^»-L>*Jl y^S e ^IjJl ^y l ^ 1 j-* 1 -k cjIjI y^\ jL>uI <-LJl l ^ • ■» f* k-O' 

.l$Jl 


i v4 _ \ 


:^4u Jt j 

.oljL*Jtj oUJl53l 4 _pL^?j Jl jA I 

^\yS\ J y>z^ JI^Jl oJla o^jjjjl Jv^xJl oNU^jNl jMi>- Ja 

.ciU^ oULijJ jJLpj wL«J J| 4jiljj>t^J I 

^o LJLp ^ jJj jj-^LJl tio^U>-l JLiv^l J Jlj-<Jl o-La ii jbio 

. jkJU JI^JI UiL*- i^UJI J^ 



AjLaOeJl _ \\ 

1 T ojj-y?) ^LajJl <ui JJ^P 4 ^pL)Ji!| o O jJ>- ^0 
c j-^j o^L^jJIj jIjj^/Ij ( j^-wwoU»-'y I JLi^l 


<jwLpLHJI L^UJl ^ oLo j_L*_*Jl 'jj* jJl SCJl yS\ j^Jl oJu* L>J 

yS\j^]\ L^-L ^ y oL j-L^<Jl JuL>«jl$ t L5 _pLojJl u^°J ^w>^J 

p ^ 

Syj-P L-Af wiLJl yJkjc— yJl ylj^i jwUaJj jlyjJl >twaJ i5yj 
- OV OUjj^aJl) lijS'jjJl iybijJl oU^w2i*JJ ly>_L«ji ^jjJl pU«jJ! ^1 

Li" L.LJ o^l^Jl Jl ySyJl Sy^JJl *JL» y«j (o* 

. o L , (g , tf . ) Nj ioLj Oy y> -0 yt)o 01 ^LojJl LgJ iljl 

: (nr Sj^ua) iudcliJi _ \r 

^ji j\ a^pUjOi s jLiS\ ja i^yji yijSn ^ajj uj^p 

LfJ-p Oj^j>-' s ] 1 1^jL~J « ./? i y 1 g * -0 ■>- ' j> l g 4 ^ ‘ * 4 ajJLpLaJI L 

ji~~, LjlpUJ! L*>UJl jy y * j .UpUj <JLiaj i^Ljo i*_>^, j^J 

■gisfj Lgjls'j jiJ (.apj^JIj j^Ldl y> iJU^j t)y> ol S y>Jl 

:Wernick’s area ilLu i * _ \y 

*♦ v *• 

^ * * 

■5 1 t jju*l L*-s^j^j 4^JaJw<Jl oJla Jl?-Ij t(l£ ojj-v^-Sl) ^ jJ L5 

♦♦ 

** CjLo yX>Jl y—w**>o3j ^ ^yj jUa$l _}Sy Lfj Js*>u 

z' P 

— - ww^>sJl l5l w<Jl P t^LoVl *^0 A-G* Jt oLJuJJl , cM^'j i 


<>* iik^j (“OlSOlj frLJ.S/1 V 4 — j" _>5ly>j 4 < _ y lpVl y> XS _yJl j 

°0_& yo La^ C->L« ^_L*_»Jl j^mJU 1 ^ t a - 1j j (1) jGj ol yj yLi iOJ c^L«Sll 

.4*1 S jS \ yJl 

OaUs-pIj 4«-15JJ|j 4J y_«Jl ^LiiaJw« !y»v! «-LoJb<Jl L^_JLp ^yLs^l i^JUJU J 

p I p ^ 

.*L$NI yyj ^JJ J- 4 ^ L^i o' gnastic area ^1 Ojy-I 
yl50j 1 yj L> J oLj ip Jilii'yi (JXJ iala^o 

y/ ^ ^ 

U> A.^.lg LoJ I oJla U5 .JLJbcil ,«i obu wjy-j 

.olj^i>-j ^j-Ipj jl^l ^J>\ cjUJJI j ^L^wuSfl jSl j» oUJ o^o 



Lo ^ d)jL*juj 3^3 aJLL^j 4^pLojJl j 51 ^Jl ctlaLiij 

+♦ — yj 

oy>%jj cells' j>-j jtSol L^Jjj>o jvj oUJJl j ^|X>o 

Ljlp (1 )L~jNI lLLSJjj tLgjI l fro J o j^lAJl ^3 <Cjy>zj Lfr*ip 

fU^ i/> j^3 V^^'j jj^j t^lS'ij 

.aIaJuJI ^UjJI 

£i 

P' P 

(1)1 ^1 t^LajJl ( y-4 ■> ^^3 ^Jl OwLA (jl o-* r^ 51 

p ^ P 

<=-Nj_» jl a^-j aJj .(j-LJl <>* 7~^° ^jJ J Ja- t w^>Jl j_a j-— . jMI t-i_*/2jJ! 

• Ojl^LfroJl {_f3 3 ^ 4jL»^Ji I /*— ^wXj (!)^^(Jj>tX>-sO 

♦♦ •* ‘ 

l5 Jlp oL*>U- J ojljj>-lj ^LojJl j5l j-« iil5* d)l l +/a 1 1 o j-S*3 j^>«-j 

£ p. ^ £. o 

o jl <L^l>- (_^l (>i y o jjxs (_^l da La l i (JL<ajl 

J5 ^ J^U^- ^1 iLji5 oL!)U- ( ^LJ j^\j 3-r* 




p K r ^ 

^£>\ jJl ( 1 ) lLUJjj aJIo-p Lfr>L^ ^ Lfralj ^ j 

4j j iwl> J 4 jLw 33 jl jJLll 4 jpLwv^J Ljj-w»i L*pL$J>- 

.^Sc>Jl JjJUnJl (l)l>t-www^ l<LojJ.*jlj O^IjNL) 

*LJ_*Jl oL« jJw^o c <■ jrr^^ JJ-^' p-*J 

bJj L«j 40 jSlaJl Ja q->-j j*_L>cJ!j jS \ jjiJl <LJl U la^- oija>^« 
jl (i^l j\ (^jaJl jl ^1 jl jl ^UJI ^1 jU ^jj 

#♦ 

^3 I o j-«-yuaj ^ Jui3 U5 

** *♦ 

e j-wSasJl 6 jSlAJl o j-wwvj 2 j ^j_P ^>t-*Jl IjJ^>cP . JjVI ^Ji o^S^QJl ^3 
J Lo-S* Jj^u^ jl d)ljj ^y* { ^3 *^cj> [a jIp j^> ^i3l 

JJLjJI L^j Jaj 2 JL>c_a ^jJl I ^J-ajJaJl o J 0^° 

^ ♦* 

p ♦ 

_J I L**-J 1 _C> 1 . Ai * ^ jQ A 0 JU H 1 1 JUa W 1 ^ \o H 1 1 0 ^ I i_i_J I * wU * wwwvwJ I 


1 ♦• 

jt-JijJl jJUJl ^ I J*» *J~> iS 33^3 J3*^\ 

. ^Ua^P p <CL<a-S\>- / CwL« 9 Aj ljjJ^^>" ,* +A IdJ <*— 


. / t'Ti *>'\'t'C' *' * >.f . ^ . ,<<rr . i^-^, 

.[oV' Aj'VI cC-J-^9 ojj^i] ^ (3^“' Ajil ^ ^ 1 (JV-Xj l3L? C3.'-3^» ^ (^, 







4 J J <U3 £c_£jj <■ 4j JLu ^1 <Ul J^Jlp- jLflJ 

^ j jl5 ijJ LpLo U t ^0 Lg_» ^boJ toJJO'yij jL/2jNIj 

J^kO-oJl ^LajJl |j_A »aJJ . olj->s-*-^Jl 4Xjl OLJ ^ y ao 

^ Si 

i *>Lw 2. jiJ Aj LlL v^23 

urV !ojj jJ OjJ jl 4 J Jl5 lil Uj C44^ <jl5Lo ^ ^JJI 

^ ^L*Jj <^J-U |j_& ^w^vu ^0 p-LJbJl ^1>- IjjJ 

i<ui ^-j jji c-^jj ji ^ ^o*y ijopx-v^ oi &%j\ 


rwv -vn - n A< ' vh f>« ^ ^ i^Y 

. LVT aj 21 4 ^s> ojj^J jm |^*j 13 {^“Jl) iy* d-PrJbj 4 Z±yjj I jji ^ 

(^1 c^oT J^L>- jl ^ ^px-^JL aI j-<ol jJL! 

C 4b<Ji*J |Ol ^jA 2PxJL) pJ ^ jPx-wJl ol li-ftj t jJl *L3 fJJ Ol 

oLS' t jbu dUS ^ Li Ijlj JL5 jJ iSoMJl oSf 

(J-Ip- oL5j <■ p..^]g *Jl jJUJl IwLft UjlJl ^0 ^xJl jJUJl 

jjoj^p .j\ y y\ ^So^yuji p-L^ji ^o>- j tikis' p-Lo-A^'yi ^l«jlJi 

i)\s ^vwwLi *yi c0j_^-^->-i oj-*ji (, _?* jt £ L$sj*yL^ji 

♦♦ 

^j-lpxJl 4 ^ 0 , I s ? oLS* ^j-px-^JLs c^j jiLSvJl oLS'j j^SoOa>Ij ^jLi 

:^l»lj JM>JI c;JJ cJUiJl ^50J cjUJl Uu^ jJUJj liJI 


<jp _>*j o-J-Oi jO*" ^ Aj»i 1^=4'*^ 

<rf ^ * \\i '>' *ss »\V\ \ ' > ' Ajsi vt *♦, -*? ^ < 

.t^r _ w y jbSfi s^] 

Lxlxp-j t^iLy oli jJpx^JI ^ IbL^sj c^LojJl 4 &I lo>^ 5 " JL45 

i^JUaJl ^jA ^JUaJlj (>° jr^J J-^ 




• [^ * 4j^/ I tb-Jl AlloJL/b^ 


^Ulkllj obljJlj ,jjlsiJ\ JU J\ JUJj <JU^, [dj> di)jJ 


; JUi 



.[ai i,y\ ioUjUJI ijyA Uz* L*J 


iL*Jl j_^JLi»- {jA ^) 1 *jj AjU^^ A^iS o*- al» OjI S Jj)j 


^ajJ\ iSTjjb Cl -& l>-^ \L~^m aJoj r\^S\ ilLi ,>• hiU- Clf> 

. [r _ y jbjSn toi— ;)li l^b l^j. 

<j' v-*°j Si ^ y*j f-ujJJ 

^ Vb -" «/ “i 

j^Jljj p_L*Jl J-^ 2 -^ ?<Jj->^-> <1)1 j ia-L>c-j <1)1 j ^--Sj-j J J-^4 

4J l dX j ^ ^i>-I jjj ?oLL~liJlj oliLiijIj C-^I jLv^>JLj 

*^W_i (jl <J <JlSj L^*-^J oljJ L* wL_ 1 jj < 1)1 

J Aj Aj j 3 £>3 aI^Laj <^^-Lwolj aS"^J-*xJ A*J>“L^? 4. y * /? .>iL^ A-A^i^yu 

aJ Ll) <1)1 ^L^wXiJ j 

^oLj>cJI c-jJcloI Lo a 1 j^_L? Lo jl*_Jlj ^jj_L*J! <J j-t^j < 1)1 

L 5 l r o ^y> t'yr (j-^ ^ ct ^ 0 ^ ^ 

«* 

^0 aJlaJuJI A^-jjJt owLa .^Lp ^- vg -> <1)1 aJ-^L>J1 0L0JI ^wL^J ^- ^ - 0 

c->! jLo o^jj Lo j ^jjj < 1)1 ^LadJJ ^ ? O jl a »s A^ j l j J^Li-Jl j 4 j^w>JI 

aJl*j>*j ^jJiSl Laj ?oLj j-L^j <l)L*^oj jj-^ <_$^i <1 k^^ <lr° 

♦* ^ 

IJla j i] jJLp IJla j dLijJL^ I-Laj <^JJL>- IwLaj <^i-^-P l-L^j -^j-^ 1 ^-* Jj-^-d 

?! jO-JI 4lSj 

_ . 

LaJwo wiiL) oLJ) A-LwLS' / c j>- 1 9 cLg_ -^>^-wmj aj^-Lp <l)L^r_ll p wo p 5-^“ 5 LS* 


T-f 




AjblSli jl LLp^ JUj Lj < 1)1 lijwC < 1)1 pUjJI 

. .. * * ~ ^ L 

^j l v /3 1 S 7 <J*)\_>“ ^vwijJl (^Lo^pl ^3 L<*_P 0 j^-« A> 0 >-Lv 5 

^jj^^JIj a>t^JI /^p i U-^> aL*>j ^1 a^jJI o % )WiP 

j A A j-* ^aj^-*iJi £*-> jA 

t» 1 ♦♦ ' *♦ ♦* 

U j ?A_i I^jo j» ^U t^lojJl ^ c^)l 5 jlj ^^UjJI 


n 



bbdj Ja-oojJl *_* bL>jJl JlpL &j <*JlS 

* * ^ ^ * 

IwLa ^LojJl ^yb <^jlS ^b^jJ Ij wLp «-LaLJLj LowU-p j^csu^jj j l_ ^ \ o c i ^ 

dr 4 (*-*^' es^ (*-^' d— 3 ^f'j^ ('^* *) a_f- ^i'ji y *jjjj £^$1 

^ c5^ bbj iS^ oJL>- <*_^~**> c-i-JLS* y 

*• 

Ji-b ^ J_a>j c4_J_«_*Jl <uJ>U*_<JI ^Ulj o jiliJI ^U! JjJj>^J *L_UJ| 

*♦ 

cM-fljJl (Jlpol y aI A*_pLoJJ| o j -Jlfl- l I y J^j (*l A^wajJl b*)b>Jl 

cJlS” jlj ?L^ijlls>jj Lfj«3lj ^j£- iLJi *LJ_*J! iijJj j*J oLJJi cJlj Lo ^^xJl 

' ** 

jL_L« 0 * * ) -> o j«Ai b*>b>Jl oi_A y> cj4 yii cA r „/? »JI <Jl^JI Li-I 
^ ♦♦ •* ^ 

<uJl« ^»| oljjJl ^ Jjfcj ?4_Jj^Jl J-* frjj>- $ 

^s ^»l ?a^a*JI olitjJJl ^ ^»l ?ole>dl <jL~»; ( Ji»-l ij oLoj^u j^j j5CJl 

k o 3 - r' ^*>^>j' ^3 Sll J^-y *y ^1 Nissel Ju~J 

' ♦♦ *♦ ^ 

c Sal ^ b* l lj c^ws-^Jl j*-SLp ^jJL>Jl jl yo oLU^I dJlj U> 

!4jlL>- jl ^*b oJL>-j j*-Jl*Jlj JlA Jl<JI ^LojJl Ula jjli» 


l\ <&\ cjlpjl SjjJ 44^^' ^^=*5' cJjjl 


>! , X 


. [T^ ibfl ojj^-] ^ j. Xi 

; j5li Jlij 


4 


[vo ^i 4 j*ji s^] 


-t if 


V » 


(j ^ ^bllll (j 3bb (ja bj 

!^Jboj 4jb>c-wo (JLij 


« c >35 jit ji;g> •Ji t^sr v ^sit fee ::l^ 

4 ^ y^ J ^ ufj^^ cilUi j iii- i+XS> H\ |_Sjj 

.[0^ tjiUj^M ojj^J ^ ov* 

J-*>" <1)1 J^A-bJl ^J-bkJlj 4-o^b>Jl Obi 

CJ15 jij c5b>Jl iLb *j*cj Sj Jjc: Mj j£ N ob tUjJl 

Ljt)b?"j f-b^-o^lj 0 wL*_<>Jl 4Jl la ^l la >Jl ^1 _>«_jj ^jJl b>^)b>t^Si' 
^b>jl*»j ^>jip ^yj jlJ JL3 b> 01 y |jbh bb iil5 



4^jwL5Jl (JjJj bjjp Lg-Lb (Jjj-Lwo oljLg-^j o1j*j>-j 

tiyu Jj c4j Jsu^ lL> Iji i3j-b Jj ^Ij-Ul Jp jUU- jU^I frli J-*j 

L^jji jl tiJJjj OjSAi 1 Jl vJ' 'J 

. Lp J J tiSbj lalJLa 

4 J j_£>t^oj 0 jjlJLa iS j-^^l 0 J~S ^\y>-\ t\jl> J}-L>dl oljj>5_^3 /^3 

Jljp j! cLgiLiic^lj l^Uc^l J^i^o oLIp LfSlS'j ^U-UU oxi 

p £ 

..!!Ujl L^pji. jI>J 

j o^'y ji Juw« ^ c~»u fUaJi 1 ju» ^ju- oi *l.uu ju -uu 

yj , 

t4Jl>- jUU ^1 j>^j UoJlP ljj~b J-il .L^jjL 

^ > 

<V 0 '^rr > " c_5^ 

' ** f* 

j*JL*JJ J-*-vwo CjL^>o Lft c ^j>tJl ^la^A > ^^1 p 

sJjJl ajLp ^ ollJ ° Jr ^ Jl ju>J l>uLi U5 .1 ^sS\ ^JJl 

jjLLJiJl oJl a ^AjUij JuJ-^J ^ I^JLLi JL5J .oL^^Jl lLUJ ^ ^ 1 

oU^LUlj ^Iju^Ij S/IJUl l«il JU jl j tol~>Jl JiLj 

.otoNl Ujj^j oU ^ ji ^yL li-fc ^LojJJ <uli*Jl 

^Jlp c_3 Lo ^0 jijLJJo oJ->-l^Jl A,*,* */2.xJ 1 jl P-Lo-i-*-)! J->-J J-tfJ 

£JLj ci' oLi cHJJuj cdjjU^JI i^^Jl L>iJl y* LaJl (UO 

Lj lJu& c L^— wbU2j <l1^l. , >c-U 1 ^3 LgJLS' 4-p^-<>»?T-o-l 1 c « • *,< ? * *"*> Ula^l 

Jl f-lajJl UjU, ik^l iLS^Jl i^jJl JbMjjJl JjU- ^ Jii^Jl ^JUw. 

.O^lj JU J^ y> y>\ J J»Jc^3 eL*>U^ 

*♦ ♦♦ ^ 

^w^U-Vl 0 Jj>- 1 j 4jaj>J ^ LpLo3 iSjij^ JJ ,v2j 

*4 ^ 

ij j_^2_*Jl 0 j-^ljlj ^Ijl jwLv^-t ^ L g 4»li>JJl 

* f. ~ 

..HUjI l$^P 4ja>JJU j L^cwoj>- 


Lj 5L<>-) bU-> j ?i?LxijJlj 4jj^>Jl ^1^1 1 j_a JU>- jj^wuo 




fcr 




Too 



^ „ I? p ^_!L*_> Oj-So Lo a^JM dl **> N aJ| 
oj~5* ^upLl^ L^jLS*j Swb>-ljJl aJI>JI jXJ Ld 

Adtaj AlaXSCa A3*}d_*Jl J^LjuJL a! axS^o 

♦♦ 

l— L>tXX»oJ L>^ L> alLx<jw^ L^jLp^ c o^w^i 1^ aS" 

0 Lg-^Ulj colyHkllj ^ jl^J L> A^J^O^ 5 l.^JX > ' C d-> Lp l.X*/2-l I c-^ljw^l 

L^lS^j cOj-v^jy>-j ' j^~ 3 cj j-blp o o 

(*>> A* ^ (*r^ > - (*-f^^J (*-f!JJ Ajiai Ojia^J 

.^^Ipj ( ^w y*j p^kas- OjJ J 

..!!?L^-Ll« jL_La ai^j dUL !sjl>-IjJI aJ3JI ^ j_x^>3 ^J-p Id* 

ij^J j * OY**) /^p ajjj N ^UoJl djj oU tU^lj J~- U5j 

^ ^ Lg-XS'lo-*^ djJj ^ A*-pLajJl 0 jJLaJl ^3 AX^ JadjJl P-^>J| 

♦♦ ♦* 

.Jais UI^P OY*) jp Jjjj N j^Ul iuUc*- ^ (° 

1^_>I Sfj c^UjJI aLpLLSI Lj^A^-cJ I Ojjj j*->«->- aSU*? ^ ^j| ^L pj 

J-*^j J-^ ' j* ^ j toljLg-*J!j jJl^a 

^^Lw-L d .-<»J \ 4j>cj ^. s ^ L^jwo^ ^Laxj Lgj^ j i i_ ^ - S' ^xJl^ 

JU^j f-^Jl oLLp i-b>J ^1 ^ j c^U^iJlj *L_UJ| lijLf-j 

' ++ ** 

lAilf Ajli^U^ ^ ^ 4)1 tljj >JI c-CLwa^J. 

|j-^_jj ^LsaJl lJ-& JlL^j I ol ^j->sJI p-L^»Lp (J*^ 3 

I i)\j N ^ ?Ai^j^Jl ^Lg^Jl oJlA J5C> ^ ji j>J ^OjjJlj J^iJlj 

.<J 


iojji L^Jj-^j N oJi SjJLij cjL>tP^ oj-^o Lo jUtpl dJl 

/ ^ / / / 4 L.^ / E 4 X" ^ ^ / / A'p / ^ )■ »/ S' s' \ 

(J U^iiy' Jf UpM C3^“ s^l;Li Aji^ (3^ 

^ ttjl^-Sj o j j^*j ] 

i.rA'^ (3jL>^ (_y5 frUJUJl « j! ^ JjjJ 

oU>^1a_<J|j c-IjSn IjJ^LJj ^ cr® 'j-'j'-^j j*-g-JLjL5L»ij j*_f^jJ_pj 

^ -•-s ^ ^ ^- o . 5 toL^Jtj (jJjiJl (_5"H ^ J ^ ‘ ^ 1 ^ ^ ^ c O 




Cy 3 tAjlll>c_<Jl A->JjjJl <-~S y <JjL>- y* p-gJw* J A «,& », ) 

olwiiiA-o < — oLw>J| L^Jw^ oIwUjI ^iJl a-*jI y>c Jlj Lww^'yi A-pLiv? J jL>- 

lJ ^ (*-4^J ^->LJ! 

( _ r va-9i t (3-r^- p y J-^ ir* -jjh^h JW^> 

P . p P P f, £, 

^j-4J toLolj <— ^ , s < g j I ^oLolj l 5 ^-*^2-3 1 ^j-4 tL^Lolj ^ j^l 

j*-g_Ll3 I J-U-*_J jLawjJl ^v<2jl 

1)1 -IjJU .ajU^^ou o ^oL *yi *sj Mj oJj>-j ^ JjT jjJj>Jl (1)1 lj>Jj 

oljwli (3 L& j-*-w2 Aj j.«/ 2.P jl olo ^ I ^5 j}\ ^tjlj 

IoJj>-J 4&I Jlu oL>Jl J jJl 


S ' 4 


. [AO i/SlM^)|| i,^] 45Ui *j\ Jj\ J ^1 £j qj ^ £^J| J ^p\ jJjlZtj 


Nlol j^Ajj o/j^j <j^ Ja^, IjiLp I jJl*J I JA^>-I JjjJ 

uJ 

7 P 

. AJjJi^aj ojJ^lu AlWUa^ A^->-l j 4 ^>c^a< ^j^JJJ jl *^ j c aL jjp <U^>cJl ^jja 
( j)lg: <Jlj A^-S\J>J| yA ^S^Sjj JJL*Jl ^2_*J <L_3 jLJ jjw^Jo 

p p y*»" ^ 

A_3J-v2_!l JL>- jj (1)1 J) •a**J 3—0 g * ■“■ Jl -> ^L«jJl L>^>- ^ry 1)1 ^^a -wJ 1 

Jjfcj ?Lla.Lj! oIjJlISIj jt^walll ^jJblj ^ Aj>-jJlJI oJufc ^ r Lp j 

oljLLw U^-U- jli ^1 jLf>Jl J? t^UJ! obj^j oljJJ jjiUj 

♦♦ •♦ M 

*2 ^ p 

c^Ls-v2-p Loj I) l +*+j£o Lg -L>- 1)1 c^IjLJl<>JI 

I <lSCws1JIj oLijjJJl j LjJu jJ' jjLw<iJlj a_5_^^ 

p, 

ir* aL^j Loj l£j^J (_r^j^ °^rP"'j 

d\ L^UJU jZUj Jj *> j ?UaJl« ^Jl o! ^ jb-l jJl l j~J\ aJcsZ, Uj 

Jj>t-Jl \3l& <_5-Lp ( ^ * * ) La^wIPj [^Juu Lgw2-XJ 

^ ( ^jwL>'yi j^i igj pjv^-Lis Lai^jco *y ajLJ^ i_p >*-* i)^3 

o jJL^^o ^SLyS ) L^J oj> jl j tL^Lg^o 4 -^w2jJI £\ j^Jl oJigJ cJlS'j! jl 5 ii j^sJI 1)1 

jl^l ^ JL L^U: UJl JUSll ^ 

*♦ ++ 

o ^-Jl5Ul j /^o A3^L*Jl A^sJ? y>zjj (^^Lo LSCjAjj U JlS'b jJL) 

♦4 " 

^ljj)/l j$\ y>j Ja>JI ^UjJI aS*>U)I k*J& y Li i^LjJIj 

?oL«iJlj oLb5l!lj oLajJ^xJl j 



^^aJl ^ j\ I &' J-^' <L* ^ \*j 

Uj *i7-jj}\ ^ Uj ^ j»j ?J-aj«JIj <j?d jt 

\w - ♦* ♦♦ 

<i5Lij 4ijj Uj J5 

(ji b ^cH 1 ^ 

* -> ^ ^jJl 4 «^l jCU j^-*S"*xJl — ** -) * ^ J l ^ — >^. ^> ..1 1 ^*-JL*-Jl cJ^-lj 

jJLi JJ6^ ijJLw A,^JI A^jUl i-ljjJ V^Jl) Jj^^l J^' 

V* ** 

^ , <r ^ P* 

wLjcwS . a.*.,^ ^aj^a JUpI ^- , ^■—" ,s "' f>> ^ La auL >L<*_4 <•— jL^a>1 0^° 

*♦ ** 

N \-*jo Ajj lUoLLo Aj^Jo C-W^J l>- .oJ-AUil ^Lbj (J^J ^"^ <wgJ (J^ 

tLJ j->- ^o j*JL*JJ J^AwLoJl ^jlJI ^,41 ll Jj>- jj (jl ^J^a-LoJlj J-i*Jl ^ (j^. 
p|jbl J..-P ^y> sJjjJl aJLA_*_«Jl 0 L 0 . o ,,,<? »Jl ^j - 4 aXjLa .>I.LpI ^j - 4 >~-aJlXj (_£>iJlj 

• <uApj <CUij>J N pJ«P ^1 

i^jJLj 4)1 i j^>- j Jlp JlLxJI Jj/jJL^jll ^ 4-AjjJaJl #i-A jl 4. JLJL>- 

♦♦ •< . 

0^0 p p. “* ** 

Ij la ■ ^ l^a l>- j^s ^ ^iSl L^jJuj/? 4)L».A>jl ^ ^L*Jl jl jM t l‘A>- 4**j jjs^ 

• ,wi« oij <£l ^ L^> Uuij 4 ^ 5 - 

** *♦ 

JJL*Jl dUi ^0 1 jlS I (j j-SLSl 1 -La ol j3 0 j3 J-S' d)| 

' — ^ 

j-v^>Jl d)li ^Lp 0 y^j ^) j o Jj J ^-^ ii^ ^Jlj 

^ V^J-5^-^' (*U-^' ir* j^d c?^' ^dJt^Jl frUiP^lj ej^-S/L 

j-A aJI j Jj N to!jJj-wo^5\Jlj <iJjJl ^jjo oM N I oIjJLp AiP jj>tj*_) 

J_4-p| A_>jLdo-) Ll^-0 . 0 ^jXs-4 ^JLpj C ^-^SsJ>“ jJU>- A^>-L>s-; jJ^Nl 

A^>|jbjj 4)1 u,kp LJ c c ^ J -dJl Jji»Jl 

. (( » 1 1 I aJ I Aj a^v-Lo . -3 / a!^- La , IS* , 3 A^-^>- Q 




/ 


< A / 


! aJL>c^ 


.[or iNl toJUai 5 jj^] ^ (JsU AUI j>^J (jUo ^ t|j ^ LOU 

i'oJZi & ^ft J^2 ^ a jfc l)> :JJ14 j-* > JU^ 

.[o Aj^/ 1 0JJ^»] 



W j>ji j* l> ^ ^1 Jej 

L^iL" p oUjIa^J Uj <4*-* *iw> lysA ( _ 5 iJ 

•<_5fcl> (*-^ Cr 4 

oUjl*^>j Uj a^«-« oli^p iU«j} ^ ^^1 Ji*Jl <j£y JiiJ 

^ jj 

^1 j_>sjL^I t<ui L^pjj o^wi>x^o 

M j JU>JI Jjiij Nj tiJijJ! ^1 jteJu 4 j\ L5 t jJaioJl 

^1 * j! a\^j>- 4_A l3oi) cii->tw2j Nj ^<JL) 

.o^ljNl wiLLw M j ^^^>0 j%JIij Nj <_5^ Nj c ajJlp L# lil 

A^ij J-Jj>tlj ^^LJl JjL*J| ^jJL U^-o 
t>® (j£j^ ^ bUj>~ 4 jU Ual . Ifcip 


oL^jUjJI ^ ?^> CL»J| «jj^aL5 OjjjjA OjJJj)* j»JL*Jl JjJL 

• oy~jjj ij^-»^>- Js iL^lj c^LaJIj 


^jAy***> 4SSi]j t^_J jJfl^Jl 


°J 


» u — 

x 'Y * V * 


iL^jkJL 






jL^oL )) 

f- . 


J .J 


lil 


j N pLL^ 


Lj-ivJjij <1)1 Nj jj-^l ji>o <1)1 iJNl oi^J M L5 tljJ ( j^iLuJl ^pMJI 

*cS.r~^' J**d ^ 

4* 

fk (>A C5^j <>0^ (>H (*-’ 

<1)V toNLxijI ^y> 4j Lo <w-^o ( j*x^j> r \ ^LUj Jj^Ul IJigJ jJl>Jl Aj\ 

^^-L^Jl <bl ^jj>-jj ^3 1 .^L^->rJl5 jl ol^->Jl5 ^ jJL-^*> jLwvJ^/l 

«* 

“'-*^jl j-s<aJlj Lk>Jl ^ ( _ s ic- 0 jJ^J! (-V 1, J ijjJi]l 

L5^ L5^J^ 0“^ tj^Ul ^ ^ JjjJl 

** ><— ■ - •* w «• « 

•'-*“Q <jyj <_5^' J^- y 

** «* 

ib\j[j ,\Sb JA Jls> J ojli U r 5^Jl 4)! iyr^ JA)\ ^1 

^ ^ls^ 1 <u^>c-P 5jAi 

yi 

.qXJcj JjjI U J-4jV i_ jt-j tjIjiJl ^ (£ 

,((^^>.j ^ j jLS' oLS" LJ N jJj 



C 4*JLp jJ* UGo OjSG (1)1 ^ iS^ (J?J-~*^ '-^ L^^y 14** 

3 

4jI Cy 3 ^ij ^ ^ c aj j jJ j l i \ 4^Jip 

! jo-\ \y& Cj^' j*-5j -G^j j^J j ^-Gj ^ ^>-^1 

. [AA ajNI tJ-*jJl ojj^»] J cA 



• [V aj^M ojj^»] 


is! 

AJl&- 


:<il 41 

/ IK 

*> x 


>. 


r~ 

✓ 

1 


/ 

* ,* 


! 4 i>*^-*> cjii 



.[V* AjNI ccLUuJI 0 jj-»] XVJ"^ (jr-^4^ l 4*“ ^ I c£y G 




J^ ^ 4jI 4pl ^ :^li <i*i» Oj^L^ j^j^Jl ^l^ 

d ** 

L« J L)J>L^>- ^3 4_<>_L*-Xj L» j-£3 J— L»l 4^1 ( _g-^‘J <_j-'-^ S j . «i <a « l 'j j vS ^)l 

cf-UajiJlj Ji?-'yi cJ*)^" (j^j ^4j^>«Jl (J^-^~ y* vijliLijj tlr° *A~^* 

.^LJ'Vl *^>tJlj AiJl JpUJI J*te- yj ^bJI £° J- 4 ^! iyj 

^iSy LjjIs J* 4)1 <lp A ^iJl jA U-^ ..;. 

** * ♦. ** ** £ 

Ju N 1^1 .^Jlxjj 4 j l4^_£3 L~Jp J-^ J ^ 

4jjjJ t . la p ^Jj 4)1 O j-£-L> J^ayjj J- 4 ^ ol J- 4 jLwNl 4jj 
1 «• 44 £ 


4_JljLp 4-U^ wL*_j C 4jLij-L>c^ ^3 ojJUJl AjLjI 


Jl c-5^ Wi O-^LwvJ 4 ^w2jj 

♦♦ ** ** ♦* ' , t * 

;ol y>^j ir* Urr 3 ^ cO i^ kJl j Oj-$CJl ljr ~ r a\jj C^*-A?j 

Lowo dJJi jjj>Jlj juJIj ciwwJl J j.^23 jL^Jlj J-JJl 

I-? 4 j‘ y~ji 

Ai^Jl 4lL ^j-ajjl jj-^3j^J| 

^ - ♦♦ 

• ^ 

♦♦ *• 
.«J^j>Jl <^-5^531 IJla 


\ ** 




JL) \j 4 4 i 


:LJLp * I 4)1 jt-4 ^ jC-4 o^2Jij <u5G>Jlj JixJli 

^ /a^ . -i *// * »/ / »> /X 7 /f/ / / 

^ (J JCa 3 i+A=?j>i}\ #.Lm^ 


«* ✓ 


*» * i 

K 


.[na ts^aJi 3 j^] fyQ')t\ \jj\ 


■ * » 




u 



L°J j » .«. ia . .* J I Oj_Ss-LoJl 1-LgJ wL> jJl dJULJl J 0 j-^Jl IJla JjJli- Jl>- ^ I JL>-I jJI 


: fj^J oljU^ y Aj 


'c. * y /X S > 

r \ i slts' 


c$ * v4Vl JjV ^ jL^i; u4i\j Jt ^ 4 

i^ . -Iff- „ >>-' is ^ i / 

^ L> JjU- ^ 0 Jj^== 3 juij y>j b^oj LaI^s <usi Ojy 

> Z 4 x ./ y 


.[hi . \\> jb> t ji^. jl s^] jQ' jjjj Lb ilLb I jii .-.Yii 


C- f- 


Lfr 


< < y 


> / > 




^ y J> 


U -^ 1 cr® lt^' J 1 ^^' ^J 1 *>* cr*^ (_j . 

♦* ** «* ** 

£Vl? o^Jj'-'-i'j Crcc-^J^'j jn^^'j 5^*>LJI jiil j! 
jl~j)M jl jj^Jb ^JJlj t ^*-JaJl J t\Juj jJJabJl J ^IJUI jJbJl 

:^>Ji Sj^ 4 - (vr) zyi . j^ui jjb- ^ ju^i jju« 

> A ,r»< ^ i^?»f >>/ ,/ ft » *z ^ i/,/> j-M 

j t— jAj >-l .'— r > ^ 

.feLCiS oiif 

I.lj-V 1 *jj- (\\\) V'!\ ^ jJit oi us 

Sj Jl J? ij ^Of 4 4/ ^ J? £ « ij i 4* k OI i;> 

.4^5 J^'jlit 

jjj t^J_s<L<Jl ^JLjJl ^ju>JLjl -j£- ^LojjM L As- Lb- jl5 jJLJJJ 

z f, f, p 

ll>x-*/3|j f-Ljji ^ yixii jj>zsj ^yij <- ^^LlwJlsj ^ ^ >q j a j^jsijisoi 

-iSj?* j' Jj'j ^ jl ^5lj ^ 
sjjl jU »J«JI ^jjx; jojjl jji iCijI jjiiCjl ojJitb o;j)'^ 

.[^T "4 tfrbujl 

. p-g-j j ^JLajj 4jL>«^a» IjJUIjj 

jb £ ijb; t^= ijbij j-j’ « ibi aj 4 tip £is *4 

.jt-JajJl <fij| (jJU^? (VV ^1 tSJb'LJl O^J 
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£LJL5fc$Jl 

edit CiU ^>4 2 uT 


^Lol jS' ( ^ t o) aJjj ^ c L^-vo j^Jk^p j_*^lp 

•^^*■^-51 CU^J ^-i.>e^Hj ' L-OjjJ>T-} ^3 ( **1 0 OjJ-s^ 3 ) ^%U ll^J l— 

■ *♦ 




y^l ^ 

_ *^0 _ dj^ 

at ^ ^ 

A-h jA^jJl \Sj J '~~~' Q^j.J-ii*a QJ‘^* Q-A ^Ljite-aJl whjLjU 
lo oJ' ^LitllLi^ ^jCLaJLll jjmSfcjLi^ J^xu^jlaJI ^LaJLj^ ^UjlJLj 4.&-i.aj»Jl <Ljl3^1c Loj>-^/ 


j<£.LajJI uA 11 


nr 





'J> y> (^*) c 4 - i ' <y <_s^ >*-* 

J-'j 

• f £) i 1 f* l P 1 

La^SI j A-wpLojJl o jJlEJL iiJjJl J*>li>- y* ^w^<Jl jj-i jj^j 

L^J>*JL>j ^^pl^CwiJS £jb>JL 4^^<>j>cJl 4JL3 *) | \^j^ l ^ ^ 

.aUpUJI 

♦♦ 

frUipl t _ r Lp <u ' j-Sa- w ^ j ^ j-lJI ^L>jJl *Lg_)j j jiaJ j_* 

^ ^1 jUol jl J^p J\ JLiJ ^ JS yrlp ^ Sf I lolS (^Jl 

p ^ 

4JlSj ij^,^ :„;j JwLo ^jJl tj^wj-SC^sJl ^w>5_^Jl JjE-JJ Oj-i ^ J^~ 

ajIjL “4-H £j-=r^' ir* •*-! ^ ti^Jlj jj-»Sll iiliL. j»_U j-jJ>- jjij 

^»LJ ^j ipLJl jl-u ^P-c-j J 5 -* 4' ^ ^U-Lejj 

.apUI 

AJbuJij ^j^JI L fj, cJUp^Ij olS^J! iil^ jLj 

i _ r ^i\ a <_^Jj o^^Jlj ^jJIS ^ j^j “W^jj °L>U* t/^b 

ejJLtoJl j LgJwO 4ia.....<.Jl 4JL^* j^JI oN'SlI ^jlp ^-> aLJI j ^JjiSlj aJjUsJIj 

j^Jij *jl£Jl v^ 51 ^4Sj cU^j o^UJlj iLkllj jJLJlS' 

.dJJi _^pj ^Js- 

iijjb>t<Jl i^~S li-xldJ kJiy^ y Jl oMNl 4 _ # ip 

( _ r lp olj-i'j cj\£j>- ^Jl 4J^>^ (_> j-Jl ijS\ iJl ^ 

p 

j J, J 


^Jj_ o jS \ jjl ^3 OJ O ^>-^1 ^-J>- <U^-Aj c- 4 j-L^SlljJ 

o ^SljJI ( j^u j-!l j_£j tiJ'S/l ^JwP L^-LLEj Lo c-j 4_5 ^Lu-o o!5y> 

JUpI j* aA, U ( j^>j jNl iSj>H Cp4)l <J^ ^ .AJilj 

^ Jtr*-> J^J L 

l ^o 4 J 23 I U j ^ 4P j**) jl jl CjI 

.jJJi jJ> j\ oljj^ jl J is jl 



f-Ljl (jjl jj J^p JasL>sj L5 

£ 

oaJj<^Jlj L^« ^- ) ^.*aAAA»%J I I ^Lws^Lj J l 4jl_l?LijJj ^>3 I aJL^-xJ 4jloL> 

• 3 lJLnpJi ioi jJ_ji ois'j^eJij jL^jjis* 

<^Jo .iJL>ji is* iois ^Loi ijui <s* j^>jj ^c^x^ji 

jl iJll!l oJa>Jl J OwI>xIj <1)1 ^_£jJl ^s^jJlj jL>Jl ^JJLlI £aJ>j (j^J*-^ 

.UJlJJ ^JJl ioliJl ^ v ^Jl 


p--<^>C-L! iJlruJl ^ l^.O J) 4 L>wwy>j |JU& 

Jjj^Jl j-*j 4<J Jsui>l Mj ojl _jl J JJl>~ J^l (1) iJL^Jl oLS' ^JJ 
iii^j illij !1 a j jij .Sits' olisLlJlj JUpS/I r-UJl j^-^h J/Vl 

^S^S^ jL^o ^ys LaLi^^I 4jL>-L>sj^ 4j1jL>sj| ^c-S*c^> Jl 


'I lf^ >>XaJ2a*AaO 


^4-LJl 0 jS j ^J^<JJ ^lLs^->cJ| iij jJl oJlA Jp iJU^Jl iljLoNl ^0 

<lLa^J| el^tjL o Jill cu-w^jj Aa^JlJI oJla <j c.^ 5* tali 
N tiJllSl Nj JjSJ i! jL>^JI ^ ^-Laj J <iiJli 4L~^J jujo ulSio 

. (Jl>ft^Jl lU-ft ^3 £t^J>x*<>Jl 4j|j.} 4 _a*^-*j {J^^3 L 

(J iu: jL~.j l^j ^ji jji H 

0 j£J\ djj £* SjJl cJ U A^JI ^ U-^LlJl SjJl 

£, 

1^ iwwA>ij ^j>p cii-Ls^ij ^xJl A-3Lvvw«iJl^ 

^ c_iLd jl ju^J 0 yLill J Jl ^I^Ji Jl ^JUJI ^J| 

yN\ Il^JsJu (1)1 Lo .cils^jb^ jN JJL>bJ|j LUj U_} ^Jl ly> 

^ £r**i eX £~r^-±j 

. Lp )l> f<wCU<Jl Ijjk ?t - ■ * dJUJu, A**j? L> Jl oJjfc 3 Ai-aiLowwO _3 


cjLsJ^JI L°J oL^” 4 <iS* iJjfc ^j>t^<JI ^JUj 

j^jlj 0 *)Ls^ 2-P iiLS* J^wJXj oJ-a&J 4(l)jl j_xJlj iS* jJ>Jl_) d ^ r ^ ll c - 1 C*V 
ijJ_pL5JI L*>UJl j 4 JL>.|jl)| o^NI { j-^ 3 j t4jL^?LLoj j^a^J 

. i*i>lo jJl SJiiJl , i i5^JU i_>Jl i_^Jl *51 vJl i^UjJ 


no 



oJl^j 4 JL/ 2 J Syyp oLJl ob>jd_*_<Jl 

lj*3> <uyJ dj^j y yj ^tf^ly J5 yj-^j l«dLy ciil5 ^\y* 
JU-pS/I y UJl^j j! yJl jSfl j L&d5 *Ldu4 ( w>j j 

ij^Ji\ J>\ sdiJ! aSLJUJj o*l jT J^y dlls y*-> SJUI olSyJij 

JlIuJ o66y_*Jl j cJI ^*>61 ^65 y-Jl ylj^l jiwU^L 4 ,/? ^u-pL^jJI 

,y>slj 43 wb ^yx^Jl y Ijlj CjL>6 y$l 

4 JI yjo IJlaj 44^JIj O 0 ) d*d->- oLULijJl ody ^y6 

^jLs^ 2_) 61 6y y>j r 4 ^ 4 -^ j 6y y> yjj^j 

. j! J-LJl jl Jd5JL 

yy~o ciolll! y« *y>- < — iJ 1 yo Uy- d^L*j yid dl Ll^J-P lijj 

Ula Ljj ^ j-Sj ydl aJlaj^JI oLULijJlj ^ « jg *J I jj^dlj j^56l , -^y : rdl c -^ 1 ^ 5 dJ 
j ^UJlSI SJlpU y> c-i>ciSl <uJJs> y ciwj £yi5r^ £jUJl ^-5d>Jl ^~dl 


w 

JlaLJLj Ujc-p y j-JlJI ^wwvj>Jt ^y JwAwL<6l ^w>s«<Jl jj 3 U d>5 

.o^l^l 0 j-j» j JJ^U ^yl y^l y> ^yyo y^-dl Id-A 4jjJ yy>l d5jy 

aU bl j cLk-w^j 615 Uy J^-p yl 6lyil y> y2->yJl Id-* y 

4JL3 ^-JL^-> 61 JjLp-j iJjU^Jl jl j-ds-J J-*-> o jJjJI y« y$L<>w> !ilj y 

*• j. x- v> “'' 

f. £ . f >» IM 

aJj! jj 6^ -bu lg 5 >m « **j t^y>j6/l Aj j j j c^j 156JI ^c_jy 

fr 

. 4^-jjJlj 

c *^^6 LLa^wwwu 6^-o-p” -^dy 61 ld-A y^a 6-66? 

4-ljL>w<Jl ,LJ| Jl^Z 0 JL) 6U <laJ( ^^JLp OjL^ ili 61 Jjl^- 

<#>■ j y y-T 65d» ^1 j\ <up jl 4^i ^1 

♦♦ 

(^*ji sy oi5^) siji^i ^.y iJuk 

^jl^LwL-oj <LJby» 4 .JO oli" y>^ ^-^261 66^ c ^ l g ^ l l 4-d-p 

• A^o-P Lya^J 

^ j_?JlJ1j 0 y>5_L>sJ!j O J ygll 6L^>- iS y^» o 0 *)La^ ^^dajJlj ^ j-Aj 

a i y o ( W) oJ->-^ 666dl ^y 61 cy^d-p ,66*dJl^ y5^Jlj yy-s^Jlj 



ij-vs'yi iiLaJ'yi i ^9 LgJL£ oLAL>tJ'yi ^ a£j 

J-V. J*- b^~ J^J oT J5 ^ ^jUJ ^JJI jkJl jl JU ^ 

*♦ ** 

j-Slj*< 4 l 0*!)\_v2^Jl ol jLS' Ajblj ^jJl> Ja^uj JyJjj JwoP Ajlbj 

oL*Jij| j_S* y* l ^ « L <**>- y^j 4 ** «/?.*Jl 
iijJl ilp y U*p bl jkJU .SjpUjJI S^iill y i5>Jlj v^Jl ^I^Jij 

y £° y^j^J LSjy (*-* J 4 wUajcJIj 

• 4jU I 0 • A.rfP' 

♦ 

^ L^»J! j^LJl IJuj JjkUl jJUJ! lJu J IjJJb 

y*j 4 L* jbi>-lj oLJ^SsJi <oJbJ 4 -Laj^JI ap j^-Jl I jJLotJj to % )L^*Jlj 4*«yg *Jl 

. * > 

L/? j « /?> - tOlj-V?L>t^Jlj ^ Ja . > cJl J OljL*Jl J J*^J>eJl 4pLw3j J^SOJ j*J 

^yLo y*j oUKJl jLj IjJL^b yL. oy y> LJUjjl l^ib 

..HjLjj'yij J j1jl>JI ^y *LoJl o-J^J ^ j yljp 0 y y® 

M 

^Ip 4)1 Lg_> yJl ol y LJl oly>«-*-oJlj <JlJL>JI j*_*jJI 0 jj*> t jJLoIj 

* 3^~ y*~* jr^ 

I(JIa 3 ^JaJl 4*«*J ^Jl ^]l*Jj 4 jL>^w^ U j}sl> 0-4 Jl4 
»U^M cJdJl ijj^] 4i£uj ^ fcjj * Jcp 

. j-jJlj y>Jl li> ji? l*Jfc yJjoJlj 


c[ ^ * _ A c. 


objl5 ^Ui>-I y lo jl>Jl jl :yjj 1 ^ ^l4lj o^cJ^I Jji 

^^_»LjjJij <wwwwl>o O-iJl JJiJ .oL j-lapJlj p-ol j->cJl j oLj j-uaJLS" LJ^ 4_L^3 

jSb jJj cL^UJl yo jbjbJI yo ^ijL LslJb cJapti iL> 

£. #• 

Oj^j oy ol5j cyxLi ULJ Vj yp 4 

j jJaO 0 ■>,/? 1 1 4j ^L> cJl 4Jb54l oJi-A o>Ij a-j cyJ->- 


>bl 


Jli 


u^- 


Jl 


Lg_LSo»j 


lLUS t jL-uNl jj-fJ^ ^jP O^.^O) AjL^jJI c j^JaJlj iiLo^'i/lj oULjJIj 

♦* 

.J^lScuJl JjbUl ^_jJI jJUJl 

u/ 

f, f, ? 

<L«JL AjyS>~ oLLp 4Jwws^->“ la \\ 1 LjJo (jl bLOj ^JJlP 

H-bl jji xio)lj is 111 


T1V 



2 _ - 

tojJij <bjJi dSjJj <.oiyrj c~b" -oil oil y> 4^*la-P Aj I li 

* ~ * 

! A^IUj j OwW>cjj o ^S sJlJ III P LgJ *-*->! ^Jl ® 4 ^-*j *UU 


[o 1^/1 t^Jjj 0JJ-] ^OjkU-^ 


OoSf \ A-^flJ /^ell I 'wilb 4 jjl {Jr^~ U 


4 jU*Juj Ojj-i^vJ a 1 )I CjLIj ^jJj>s-L»J| ^S\Jj 


. [£ ‘Lbll C^Uj'yi OJ^n] Sfj ^ ) 


^k ] * ot M'* o* 


-'I'' 9 * -^i-' ” ■*' 4- \^ y 


V / 


b ,• 


: «_->ljVl yj Jli (V^ij 


. [AT Vi I t J^Jl 5^] 


^ >. 's'Y\ > >> ^> V \" * s > ^ ^ ^ 

OJ^iisJl ,Jbj\i ==>0 >-» 4 M' 


b£r*i 


:<J%r ^ Jlij 


.[IV 1*^1 tOj^JjJl ojj-^-] ^j^ijo Aiil (JIaOU' 

^o COloJlj ol j^j>J|j oU^jNI j ^ la . j bl j*J-*Jlj JbL*Jl o jblo (_£Ulj 
Nj^-jNIj jJuNl oL*<jj-J ob\_L9 Ub oLOlSbSl &0 -£j Jll4j A-y^j-OwO oLOlb 
bU*w>blb L ft j-wpj IjL>^-wJI <—jL^jJ!j jlj_Sb)lj (Ljj-jlsoJI) ^Lo>Jl j*-*->lj-^“j 
<^_jU5j S Ibbi j 4_luli ^ j_>-l objlb ^j^o <l^>- o LOIS' j g la > <w Ub ! ! olj-^^Jlj 

A— J)l j->eJl 4_3 C-OU* *_XiJL>C_^ 3 ob->cJl JL^3 _i_P 4_jloJl OjUjL>LJl CwwhJ 

* V * ~ ( * c? - - c? - ** 

CjbL^.xJJ j i^JaU 4_b cj^d ?oL^j^-iJlj c. 


.*v 



‘Olj-O' 'A* JjJ-aaj jl ^jVl o-j ^Js- JiUi <j£-*-t J-*> 

J 0 i ■^-4 >C-Lx>J I ^-Lp b»JL>- t Ll^Lw3 bjj 

jL/? jbJl ^tf.lg„ft 1 jjJ-SJl ^JL*Ji oJu>- j! (^AJl p'LJl o| bU 

.Jib \j$X^2j ol (^bi (.Sjl^gj SlUi.il UOjJj 

^<>wwJl UwAjj cAjJgbj o j-aQ? o j-Jb U_*-> jjjUJI ^-UJl Lo_Lp ^-^1 ^ULl 
0 ^ ✓ 

c-jLs^AjLj Uo^bj t IJL*Jlj U-U i^lj-Ulj ^-s^aJlj 

J^obJlj jbUcJl li^-Ajj <. i ^ ^ p-Ldo- UUj>-j tU^> ^jVl Lo bJ 


HA 



N ^ yy* ajL>T iijJjJj ip.,«,Ig,*Jl aJ j5U-^ J^tul 

. ^J^oLoJl^ <JJ Ls^wJj A9 J>Ij2Ij 


jj>Jl <jLa>- ^Jl Jj-v?jJl aJp jJLju ^JlSI j_>jUJI ^Jp jiJ j 

f'LJ-P Jlji! ^J^ax 


'Ui 


jr *' yty^J 

aJ JJLjI (1)1 OjI j A^u2j aJ*)\j>- Ju>* 

>LJl oL^JL 


jj>^LJl 


^3 A^X -^J a J I ^ jJlxJl ^_9 { ^jP.l^> >tJLoJl K (J Jl1_j j ^ j*JL*Jl (J jJLi 

^liwUl o Li_> i-j? LJ j^wsoij d)l ^j_L*JI Lw^J N ® iA^SCj^'Vl olx^L>Jl 

.i > 4 S 

^3 4j^j>J| ^1 j-oJl LgJwd (1 )j^1j t Jip L^ws^>&j ^ j* 

** ♦♦ ♦♦ 

1^3 y 'iUi*NL U j~*JL) (1)1 ^ jJ-*Jl ^-Ja N U5 cLgJLS' 

L j^ s> ~ vJjjj-Uj <■ ^ ^ (j- 4 oLw>Jl C-J j-SCj <— ol j 4 )a )lj Ai^L^Jl 

♦♦ 

. jUiGlj ipj^Jlj ljj>\ ja Up ^ L Jie- O^L>l 

♦♦ »♦ 

JLp >y± N oliji^Jl J5 ^ C5* ij-Vl jl 

#* ' - 

j^L* Nj 4-oIp jjJ ja Oj^ai I oi^j (*J~Jl ( _ 5 1 p Jj C£~L> 

. A^JilaLo 

ajI ^j-*jjl U5 tAi)l »l3La 3 w j-LLwo ^>Lo jj ^ pJLxJl Lol 

^i^Ls^Jl d)l jj^sj\ (jl td) j_£Ul L« ^jJl^iJl 

>w- *♦ *• 

^jS'l oljjjl 'J J olj >iO>l J_^is U j! «^ : bT --. ~ 

J—’ J* JjH w ijjJi ^U^SII % JjS I i-vSh ^LPiii Nj 
*♦ 

OjjJl Nj Jj^l JJ J j-jl Nj Cf-Ls^ap'yi k^-AjUijJ ^JL>cJ| 0 LgJJ^o L-T^ 

jL^iJl {j* Jw? ( j-^ 0 Nj aJLliJI Nj ^Jj'yi 

c_iJl La^JLp JuJj ^1 

*« 

^ p ^ p 

d)^y All I JJaZS* ' ur^l 

*♦ V* ** 

.^UjLJI^ Uj^p cj ^ ^ j-ftl jb j *jA L> Ja«.>o U> 

•* 

3^J ojUjJI j SjL^JIj iJVl jl U^i» :SuU jJULa (JLJI J^. (J 

CjLjJIj (1)1 ^>Jlj (jLowuNli cApJto Ju\ A^L>tJ ljLi «^0 (1)LS U 2 . rS^lvViJ C J ^ ^ 



LgJl p-lLo p-JaP- jJLi^ ^1 ^y-S/l Oji^lj 

£~AiJ ^UaJjMl yj J'jjJ' y 

. «<U)I 'yi j j£j IJU j cl$j Jiliu— 

UljJ jU? 4&I y y4 y M dAfl )l oAa Ol 

y j-4-^ olj “>Uij ^jiJ aJ^Lp- y JiJj y-~^ <j'j «-» yjj ' J ^ p 

( y yo<_Jili*- i^ixj tAjL^aJl LJUL»JL>I y« I yL> olj c4-oL»Jl Jl O I yl 

1 ( 1)1 y_*Jl_j i»/>- jJl 4 jL>tw< aJL^u ( 1 )L«j^II y**-* 


£& lii if 


> ^ ^ 

/ i ^ ^ i h ■* i > i 


£: 


<y 

/ ^ ^ ^ V— ^ 

,, y i^rr ?>< ,/ f> -< 

*[Y*\ 4 j^y I 0 jy*>] 1 ^**^ Aj 


^ ^ ^ 


YV * 



Cd>WL*]b >>U 

-<# ♦ ♦ V Vh 


.(11 Sj^) oLJ>l ^1 ojjJl ^ (7 * • ) J\y~ o*>UJl JsLiJ 



_ t\ „ 





Ci^' CT^= ^>4 1fj->> ^>J-U 


.^■i i~m*> »^ jlr^C O 1 -^ .Ciljl^aJlj CjLoL^JUj j^fcjj 


TV \ 



4 j*y>- J5 cr* jrr* Cy* S-b>*!jJl c-iJLo 

2 * .p s ya 4-JLv2-«Jl 4_iJJl » 4-*- ' oLJ'Vl y* '\j^>- 5JL& 

0 % >L JsS' «liL& .4L*2L*Jl Jjl? ciltaj (V*) y* jpS\ 

JuJj Iw t/»JUjJlj jJi Is ■■■ -° ^>UaP 4^-^Jl (_y® LA*A-*Liu ^x)lS '.X>- 0 jy~*^ 

jhj Ul .(11 ijj-*a) (VO ys- j-4-laJ'j o'— J'j AJ^I 0*>Lij-P Jji? 

.Jj^SJU 0 * • - A) o~; ^ U-^' 

£• 

si _a> ^myofibrils oLLjJJl j-* JJ>L* -i-t-f- jj-® e-L?-ljJl «U_JJl i_4lb0 

■yyy J* 

2Ji _,j 1 0 o • 0 (J'j->- U^Jlp j oJJU ^ j myocine filaments 

♦* *♦ 

.sjlO Jl iJUJl iUUl ,i UsJ- 

++ *♦ SmP - ~ 

♦+ 

J * * 

Uo-Lp j ^Vwv-^^wJl oLLjJ y-* Jjal cr* J actine filaments y^S\ - 

.(1A _ IV b\3j^\) yU^ (iiJ) ^ (T* • •) 

® i _5-'- p ® jr^ '— J '^‘ '- j 'O j Jj-! Jr* drr^^' *— 

.JsLO'^lj ^Js- U>- 5 j~S IjSij cEibjJlj 


J>j. yy^\ Jj *-i j^ic^b J-V 

* jL_lSf 1 Jj-L JJLLj 4JL*Ljo» ^LiLO> y IjJolj 4_v2jj-P JsjJaj^ ( _r'- p 

,(1Aj IV 

*LJ_*Jl UlL* UJ t_^_>t_«Jl C~>cJ Jala. J>C-« ^t-wwwJ<-S , ^wL-i L-g-jl 

« 11 J^o^Jl U ; k4 »-Jl lJub yy N Ljl U->j . Uala^Jl 

♦♦ 

UJ tAjilj}*AJl 0*>U<ajJl u r® '-* J rO : 'J j'-O" ^ 

.oLUl cj*>OiU' f-UJ-U' '-$U f ' 

l/ ® ^\*y> ^yb cy • h y~ y ^y~ cy jy 

iJJLijo: oUjjJJI ^Jl jJl U-fj .(IV o jy^>) yy ^ ' ^-y~\ 

^yiyCb 0 Jj>-!j eJ^-J oJj>-ljJl 4_yljjJJI 4^Jj>sJl - ., (g ) tjiJj-JJ 1 1 .| (^ > 1 - ' g ba. * ; i 


TVT 







o£&\ 






.Z-discs 


jifcsiSi : 


mm "VA . 

*9 > *“ 

JJ-C AjUfj LSLfJ^l J_4 IjJLC Oj^-usaJl J jgl^l"l c L ^ la. 'V 4 ^LuaX. ^C_JLUi_j 

L&j«x^l^=lj JLjlj Qb-LJ Q -ix u ^J^ a J l .IjUlj^J jaJ jjlX^zs 

•*--*• *4 

jl£=> bf La lLLui flj JLaIj (JJiLjj rjj ,..l \ ~ ^ \\ (J j, /> -». It ^LjlloJljI Li^j j.Crx jm .LL>- Jsa^jj>t£=s 

bit 

I*, jl ■ >» (j^JLi- q~» \S j-fi-C. i j^>.jJ| ^JLc jLflJl ^...i ai^"> )l Ll& ijl^aua^lj 

^ J <n ‘ t i ULA Jl > ~j„ 4. 1 . C b|^ j AjtJjJlj 4 j3Jl)1 j-4 3 - ~» .. l 1 | LLA ^ Lc 3*^9 

ID 

aLUl j_ 4 J3^-~>j (jl aLjl l^JjJulijj bJLjUl ^LjLj3J£=l4 Ca- L j Dj-& (V ♦,*♦*) 

f- 

. Igjb-i 343 l^Julaj j^jOJi &3ilt_jJi v a i_c j >\ , i 3 i jl>-^i 




p 

i •* 


J y. -Ab oA 

& 

^U^' (i^UJl) U JU! ^ci cU^o Lg_^ « - i oLLjJJl CoLp J a_> 

j >v ^l Ol J aAj ISoj oJL>-j o Jj>- I jJl 

P P p 

^iLJVl (J> Lo*jj ,oJj>-Ij oJj>-j IDOLS' J I jJlJLS t 4 -*j2j^_U 1 L^jLp j_o_>^> Oj^I ^1 
* -^ ' 4-^ 0 - J I Oj L* loJ jLjlU J»dlJ Ja..«.*j ^3 A „ 1 */?„.%} I 

^j^Ooj aIoj l^\y>-\ jjs xr*-^ *tT j' < vLOl*JI ^1 

*Aw 2J>- dUJjJ CoO>“l^ oOj>- jS ol IfUi'U 4_L0 l*J| 

IA> £jjl L* H4JII3 j i-jjJ AS" jj>- ij aJL-s oJl oLL^iJl ^j^LoSJl 

u> 

• OjiJl IAa^ 

jl ^ ■^~ r , jj jAil oLLjiJl Jjc>- ^iJl ^.■.wadl IJla y jlj 

. 4j>z-*J?\j aS j>- OJ->o 0 1 Lg «Jp*j j\ LaJOA jjJJL&j <1)15 U cJL>-lj 


jsb ^1 ^Lo^Sfl Oli ^LojJl ^ upij U5j 

I <j-* ®^-p ^-sVf JZ> jjj\ ^l>oJl (j-aj ^LflOJl /^o <u5 jj>Jl 

lM O* J 5 " c*Pd “V* VO O* J* c^ 1 V-^* 

<1^2^ j iJwsAxJl cJLJNl jl Lwj .(^* oj j^?) IL L^. ll cJLJVl Jlp-I 

ilfi JS oU IJJ c(oLSLvojJl) jLdJ iiiU ioOj ^> ^Ij^j Ijuv 

♦* 

^iLWl oU t c5 lvip c — <LJ O s % • •) ^JLp cJjJo U <1w2-p 

SJ 

dr 4 oLpj_^_>s^ ^5 jj>Jl c-w2-*Jl ASLiJ 0 j-JlSsJI ^ v ^> • H 

*♦ ^ *T 

isl5 J ^iajl j ^jJLJlS - iUU J 5^5 LLap uui o^UjJ! 

** 

. 4^0 jJl j 4j J J lJ| JL^P^/I 


^ ^JjLdJ c O^AsA^Jl f'loJl 0 JLp-J Lyg « \ \ 4jL-U| jOOo 

^^Ap A^vl ,xj I <uA>sJt L*Ai>“ ^\~S j 

frU_LJl IaUL- ^Ij (p^-j >^— ) Oj Lg_. Ja-J^j 

oU^jiJl I J oLjj^Jlj oL^^^LJL <uxp t^j%j J S'LJL 

^^JcJlj ^^JLiGlj Aj^U^Jl J>^ ^LJu^Jl iLUl U5 .ATP 

4iL^^ <Z~-> V^hS'j oJv^->- Ij Sljj 

. I^UJI La ^ U5 U Uj 


YVo 



^j| 4_^La 4^>- L>u tJsLijJlj iS f*^ I aJu_LJi 4- J ., 4> *Jl (1)1 

1^5 bJU- Jp jjUJl jJi IJJ tAslkil ibl* 

4. < ,(*1? ^wJl LjJJ j5 jj^Jl 

♦♦ , t •* 

J^LJuJIj iS* jj>Jl wLlp ^ 5_)Ll^ 

. <j ^ oj^U^ 7 il5l* ^yhj 

^Jlp 4_)IjLa ojai jJJN I <5wiJl j_>JjiJl ^^UJl jJi L*-S" 

Jj JS> J <JL&Xo Ojji J C4jib>T^Jl oUsLUlJ ^j*>Ul JoJLp^I 

4*1 I *uLs_Ut ^9 (J-*J 4 JLU 4-jJ^-P^I oJ_fe 

.(JUxJl ^)/l oNU- ^) dJLli J\ A^UJI CUP^ US' 4S0^ 


l 5“-^"1 ^r° i -^- > aJwv^JI 4-Jj>JJ ^<w<Jl 

*♦ *♦ 

U^J! J> Jbji Ji IJJ iUxll eJlS ^ >Sfl IfA# Jl SJUuJI 

. j^iaJlj ( JLLJl (_i ^iaJl Cj'XJzc- Js L5 »*» (T*) ,jP (aaJJI) aJ^sjJI 

M ♦♦ ' 

LgJU o!>L^ 2 -*Jl ^1 4 .. .^. 'l oLL^Jl ^a 4 ..,. ^ajJl iJlLJl Jlidl iJl la I 

.(l^j 0 * jlljj^Jl) y-T ii ^i\ jf&y f^ if 

♦* •* 

*U«Jl fj iJ^UaJl ijSJA I ^ yl/Nl jJUa; jl -Ua 

motor end XS r>Jl ol^jjJJl f^> ‘hl-d’-*-!' (_iLJNl f 4 _aJb XL~s- ^S\y> 

♦* 

.O^ «jj-s 4>) plates 

■ ■^.ll ^LJJ -^1 4idl oU^jJJl s Ju jib^J 

♦♦ 

jj^/aJl) 4^1 .,4> xJ I ciUNl 4^li>- 4 j>ojJ ^a 4^b^>tJl 

.(V * _ 1<\ _ 0 . 


l jS) jS ^Ll^aNl S^La 4 .. ./9 » ll 4 jL^J| 6ij4>-j^»Jl LjJjjb > /9 > 

^JjUl J> SjljJu O^jhJI bjl y)/l 0*>ls424_pJl ^ acetyl choline 

♦4 ** 

JuLl^NI ^1 4^w2j^JI 4-jL^jJI J>\ 4^w2_p .4^5j>>5Jl 

dr 4 ^*lj >* (jJJl tOxjjJJl dy^ 5 dr^J^” 

.(V * J£i) LL^JI (oJJl) U^JI 


Tvn 




V J 












I' l 




, <S» 







■ *W - J£aui 

. 4jJu^a£ — 4.i.ii,^iC, 4j3u^U LlJ^Ld lalaAd A (J^=uUl 

; * * £ _ 

14^3 4 ^ 4 ^^’ S >f^=u4 Aolua^L d j y^tC LjJ^io g.a AjU 3 C ^J^aulJl Lot 

yt 

* 4t ^" t m ^j-jlII LjJLj^a^ J qJLj AibJ_^=u43 A_j L“<\li^vj^^-ll I AjJLjL^-A <d L L ■» it 2 A £ 1 ll 

A^JLunjtJl AAjJJ) c _ jt J1 A,j j JU a-aJl Ajl^jJl ^>_4 ,ll DjJljluJJ^ jLjljlLI aJL^LJI ^ j a a Jl djLoJt 


TVV 







- v* - 

^uJL^aJi CjIj-^-4 l5j-J ' <j j **3 4 jl ^j-a cj-3ti i _ T 3fcjuia^j ^_lu j 

.AjJLuaxIl 4 bjllt [ j r A(^==> < J t jL Li .4u^i J U^Lui l 

A j l i^-*k ■» ll aJLuJl JLlC ^ tt-» *<" ... ^jJt 4lcUiil D-iLjJl dJLA j^Lc 

a 

SuJLsJl ^y)J (Jj>-iJLjllu ^ ^j-LuJl£=aJl5 j-)Lxa ^tJulLS L^jJj 4j*b j^aJI 


TVA 








J^l 

♦♦ 

^-^-li ^J-^J-«y2_H Lg */? ) jJ>xJoj <- l ^ -Si jS*x~Jb 4->c-> jJUl ^3 

«t 

4Jw>t^i ^*-*-J& 4-Jj>tJl i^\ 4*j>- J-'O-^ o^jLJLJi Owi-A (J j_>- JL) 

iL^uJl cJUN \j aJ^2j*JI 4jLJJI ^U*tJl ^ (j^v J 4,,, p aJL^*. ^iJcJl I Jla *^p 

♦* w 

4-LJJl . J->-lj l)T Lfl5 ^^J>T^L13 L^j 



£j-Loj iijJ^Jl a^^JISCJI OjLi ^ 0^-5 *-y*^ J-Uali 

.^J i*u y^Mi ouj j ^ JI ^jkj 


il ^1 s y*Ui >. ^|jb-l Jy Syli Ijl>- i^UTiM 0 Ju 

4_J_va-*Jl ^JLJ'S/I <j^j!>La <_y oLLjJJl o1jl_J_« x >-\ j jT ^yj cJj^ 

♦♦ «» «• 

.^ijjUijJl i^Jbyu iXyp oUj^>a J5bij yJl aJw2jJ! ^y>J!j 

1 ^ * * ~> g^ ^ 4l ^f4«^Jl ^^l^-*-** ^ « ,fg .. 1 1 as* ^ aS aL^xj! «A-xj 

^•^jJ ij jiaJi lf*^»j iUajJl X^fj aS _yjl ^yi^bcj y^j*>LjJj^l Aib^Jl 

JL>" Jj yi-sk*Jl AjjJJl jIJl?- aj«^wi ^ jj»J t Jl -./j » '1 frL>-y^'yi jl JsL^j'yi 

♦♦ 

^j^J| 

40 J^j^i biXl ^ w >*) ^>- jJ jJl J^UlJI iJlA J*>U- 

’ ♦* 

*U^L>- oL*-)J_>J 4ia-^lj_> 4 J j_*y2-o JJ^oj ^ lg>tJL-5 45 >% )L^JL^I ji^Jo ^JJl Ual 

. 4^5" ^>Jl 4>*j jJJl ^3 o3 jj>- jj a 

*« 

4^^>^J| oLp j^lll ^ oj ly*->_j ojj>- ^_<JI L>j-b yu^Jl ^w 2 j t^lta J-xj 

^ iUJu (^^5 JoUu^Sfl) ^UU)! LUl oU o^l 

« ». ^ 

.IjXaj jUajbL (1^ ojj^s>) Vesicles o*>U<a_;jj>Jl 

O^-jr^ *>* * *) cr^. SiLJl oJJ» ^ o^J 

yj ** ♦» ♦* 

<J«-^-H ls^ oLijL$l!l oj jJ j ^ sAj L^o \jutj !sjl^I jJI 4 ja ^ 1 \\ ^ 1 , ,^ p 

V* 

4 ^ a jg *Jl ( jJL>«jl jU ~S 11*11^1*1 ■ ' « p ^ y , — ^j-LS o j 3 ,v 4 -LjJp c-»LpL.y JlojJ ! j 

» I I bJ L^c-*^a> J 

4jllo-; jr^ 4-is3jJi JUp^I oJlA jUxjN L^o Jl> 'V jJI 43 U 2 JI Lo I 

*» * '*TT 

CO*>bv2jxJl^ A k - l'J l f-Ls^apNl S l\ '_*_) jl all i'll 


rv<\ 



oLXij 4-JLya «Jl oLJL/l ,J jjUiJl ^-LJl La jjj -Lii 
L_LiLa Li LL aJI^la-I -Llp cS-^l ^JjL; 1 

. cJL£>e^> U-ulS" 1 ^ g -a (JLoP^I^ UpIS" ^PxJl U-> j L , *P *-ll 

LsUaJl jlJu^l -UPj e^UJl oJla Jl ^1 jup oiAJ ^J1 o'ApUU! U 

oLp Ij^JiSj j_£J j iLg_LP j*_>JL>Jl ^ ^y > jJxJJ 4 j>-U- Nj e-LL*_« LgJli 

*« 

ATP -ase (*<pi <utSj c-i^sU, c^'j :c L ^ jUa^-Lj 

^LJ j_wwajjj^l ^Jl 4_l^>^i oLL~aj-LJl ,_p*)Lj j-LoV I f-{S}^r jUa-A-^i 

** ** 

jJaJu ijjij Lipli LsUp (jikJ <LU jJLJl *^j>Jl Lol .oLL-jiJI 

♦♦ 

.o*>L^*Jl 5^L>- 

oUjjJ (Js>jJ^) oUjjJ jNyL ^ L^U LJl Ul 

<£ . 
^aUJI ^L-)>x>zs} Ljuu l^a^j L^- v^ .xj d-^Ldj^-LJl 

. Lg^ol jij JiSw> 

** 

jl -Lljj 4 3a^>!jj oLL^J l ysS')I\ oLL^J yr ^ 

^ ^ .(^v s^) ^Sn ^ 

♦* 


Lr 4 Jjr’ 


- 1 ♦ 

J A~^0\S>- 


LijjUi jjj Cr^Jjt Lr 4 4 c53^" 0*0 Lr 4 

.J— •»*}!—>/ uu* (j- 4 '■— 1 LJLl> <uL9 l 'jy>jjj Ul .(iA*,* • •) t _ 5 -^j->t Jl 

(jjj C4 jLjL>- ^jlj t(Y* * % ) oJj>-ljJ( <l)jj Cl)L^La*> 

.(Y*,** % ) LgJwo b.a>-IjJI 


*< 

.polypeptides oIjljuJI ^ ^5 ^jlp ^ c-vJl J^^LJl o Xa jJJ 

S' ^ 

Lo-S^ c ^ Lyg.xj Lo, ^i-p <1) l) LlLa^vJw*-wJ I O^-l^c-o 

(j- 4 jj?t ' A„ > J l ^^-w^j-woJl ( J^L— wJ Lg_ww>L$_> aip ‘wL’-Li 

Lj*>L5L5I jj^ «-Lj u^'j^ U^- 4 J^ AjIjj jl <-i\jb\ 

ojj_s^) yli ,» J^LaJI y£\ jA -Up LLjjAj L-L-^o--^ (_5-L!l 

c>,1> uL^l J> £JL .^LiVlj ^L^JI ^ L^>,j OV 

^yAjy^W *<sy>r }^i JsLlJl ySf> u-l j jl Ujj .^u^j^SLU 

.5 --5 Li Up jJLki oLL->Jl JjU 



or*"* V ^ £l>! s* ^ wilts |«H» 0^' ui 

ajj-^>) Troponine j->j _ ydl j Tropomyocine yj y]\ 3 actine-F 


o - 

.(*iv 


iM 

^yr 0>„ iG-actine Jl ^ ^ ^ j*-\j}\ yZ 3j Jl ^5^ 

oUw-jiJl ^Lj y^jyii I Ljj (£Y***) 

L*JlS j5I^Jl iy ~& I ii^J JLp W> jjJ\ J*UlJ! j5!^« JLp 
♦* ♦* 

I f-Lol oL^j oLi^***' Lg-Ap y 

♦« i 

^ « £1 

JiLij 7 tk^> active sites ikJLJl jS\ oJl* £jyj 

wL*Jl I*La { j_P wb^j C-5^ t (T *V) AiLwwO l,,^ *-> ( j-P oJ-pLl>J 

^ ♦♦ ut v* ** 

IjLj (jl j^jJl IA-& y* jjJ cJ3jij Nj 

. ^jlwiJl e- jJ^Jl o ^S\3 L^j-p c Lg ipJj \ ^ 

♦♦ ♦* *♦ 

* * p 

i^LwwjjJl ^Jic- LgjJtpli y . Ijl>-Ij ! j j ! aj5j ^J J jJ? 

Z-Disc SJb-l^l iiJJl J vljiil oIpj^J! y* 3 \ iUJl AyA j* J-^UJl 

♦♦ 

(^-^r fjy ~^' 1 L®' ‘(c - *w “jj-v?) 

i ♦♦ ♦* 

(V *, * * *) ^ y>- yyyyyjj ^ I AjjJI 

p 

- »jj-vs) p ijy- Jj^- j-*J yyy^ (* *) 

^Ja. *-3 <U UL^aJlLo ^JLo QiJLo 1 ^w^-L> <ul Lojj t(E 

♦♦ 

.^wwL^ajJl f-L '•>- j^>ji Vj b~\ J I 0^1^ ^ iiaJ^Jl 0^51 yi 

♦♦ 

4 * f. 

Cr^Jj-i ‘^ p \'^ S T’ j -y-*-^ yyyjyJl yyjy Lol 

♦♦ 

(^^J -UIlJI ojj^ ^ Cry^jy*JiJj^\ 

j^p jJJ! ^UtJl j pUjlJI 4-^5" j_>Jl ^Ij^l ( J^ 2 - j l)| Lo 

5^Uj 4^wwv2_^Jl ol j L^jJl j jJ2j ^J>cJl tJ^L>cJ ^3 v^w^S JLw*^ i 

** ♦* 


a, */?. ^.J 1 

** ♦* 

JU^U^'S'I j jy? jj>ti3 i>cjjJJl jLjJl! ^JiUJ! ^j-J jS 

♦♦ ♦♦ 

ciUVl J r-wS^Jt JL.JI Ujli ^1 iijJl iJJUl ^L^JI j 
^j^wwJlSCll OjLi ya IjyS oL5 jly I t y3jy>cS\ I-L& yt- .(°* ijy^>) 



US CaJLv2-*J| ( 1 ) aUUcJI JS-S 4^3 j*>\j j JjSI aSUjSI ( ^a 

.aS ^>tJI apxjjUI ( y> w^ <w?l>- 

♦« 

JaluJl U-A^Ij SIUj JjS^ ~^i 

p p 

^ 3 ! . Aj^-^j>sJl^ JL?l_UjsJi wLjwX-SJi ^ ^ ^1 i^) ,> 

4jjjji /»-~?- (oIa^jjsJi isUaJij ^»jjjj^oJij 

V^j! 31 >% o*>L^Jl ^ LS^ UsUJ 3a>3 AiUaJt Jjc^ iJubJl 

** 

Or 5 ^' oUj -J^ O- oljLUJl oljLU ^Lil J^~ ^ 

oUil! U!Sl z*-^ jJl ^W^o. y2j ^3 j ^lJz*S\ oUj ^3 d-Xolj SI 

4jj-^2-*JL>j aj ^S\j>tiJ ^i)l UUJl a^pUjJI 0 j-UwwJl aS y>^ ^Jl 

C UjLo *)AJ I AJLoSsj >-j ^1 A^J-Pj ojJ3 cJ^U>“^ Alii *U 1?..*J lLLjU 

^ ^ 1^ AjI . A^-P' ^l-*3 ^5 UJ 1 f'^^wvwJi 0 ^J^3 A-wv— 4-> ^3 

^ ** 0 ** 

^ j jSSl ^ U JS jp c^SS**_<S UJl j.Ujp U^-S 4->^3o j 4->^Jo 

♦♦ 

. 43 jJij .XJUllI oJL) A^JsjIj ol j>x^j ^ oljLw>j j-L>t>J 


ULU coS^>Jl <y l*J ^ J^\ 4 JUJI 5p^JI J cJUte Si J 

^ij>iJw3 tA*JpU*> 4S->- jjjSil ^Jl*J| d-Ul *L3 ^ jJl S^ScJl AP^cj 

♦♦ ♦♦ ^ •• 

p 

^y» ojjJ^pI U ULJ 3 <^L>cJj^ (.A^SwJiUl 4 «AjIjJI SU^^j U .,^? ll 

U ^1 .sjjiwj oUj)/ 1 ^ i ^ L ^ ^yV^uU J 4 ^ J 1 t3 . . . l i ^ d . ) 1 ij . . U 

f-L'yi <uU ol5 

olPjLixl! ^Js 4j_^>J 1 o*^plidt L^j Ijo ^1 tjx* iJjJu j 

♦♦ 1 *• ♦* 

aS j>iJI j^IjSI jjJ- 3 ? ^j-o ^Ijlxj! 4-*^y2-*Jl aJUwJI LgJJj>tJ ^i!l 0 ^sSJl a^w^^JI 

5 ** 

l)1 cLULp U 3 c o^>\ */3 xJl ^y?\*jLi\j a S j->JIj ^Lgjolj 4 ^pUjJI 0 j-U-flJi l jji 
j-o-U 0^ 3 jj>t^3 . lLU J 3 ^ j- 3 *^ ^ Jl> jj SSI ci.U^tf-> SU^j > 

j-Ssp J-*jI ^Lg_>Sl jl UJLp !! aIJI ^y*\yzjij ^jLilu 4 S j^nJl UiJ^ 

I^UjJI jp 


YAY 



ijLLA ip Jl cJ_£j ,*_l!> ijiLw *-S CJ*i\-pLAi ,l}U_A J^g-9 

jr^i 0\ iaJl cJ_fi-*_*dl Aj j *J I c JJL *j ^LgJ-iL*-; A_P 

ot *Jj^ Mj M ^l A— I 2 JI olSjoL ^j/2j>x-<±j jl LoUL 

♦* 

IjiJjl U-g-o ( j*JNlj ^>JI aLJLp jlSjoL Jj^j Jj-Ij^JI IJla Jj>- y 

aJ-S^LJo ^_Lp LILJwj Ij Jj>- j_) ol j*JL*Jlj a_j a^^SCj>sJI ^JLp 


1* z' ^ ' P f ^ .f ® A ^ S % / ** s 4 4 "i / v * 9 ^ \ ' 

^ <J? &si L> ^ ^ ijj4ii>il I |>a p I ij* \ytb~ |» 


^ .r ? >< ^ 


>" > . / > > 
* •» » * t 1 ^ ^ 


V » 


« > > < 




.[rn _ ro jbN 1 cj>Ji s^] <^o^> 

IJl& l-**J tAJol ‘-^-^“1 4 -PwL>I jl Lj>I ^_JLp ^Jb^' 1*^-^ (jLS* 

;ipj ^Jlj ^Lg-Jl j <JL*.£1SI ^>*Ji 

$■ £ % U$t ^ jt~ i# 5. vi % -v a j3^js» 

,[i*t iSi ^ufti 


efiJ All il p-i 




.[v iSl tSJi**Jl Sj_^] g< ^i js ^I-' sift 

ioljl o^s<ap bw«L«»?-l L>t>J (jl oJuji 'jJl <u*W> ‘'-«-^ >t Jl c-if-Li jjjJ 

♦♦ 

S' y/ 

^*-~Jlj ( jji IjJLb ^jIj IbLb Lg-S* j J>tJ ( A lg la > g-a ) 

♦* 

p p 

(jl JUoj c(JL<^_pIj c-jLj I oU^Ljj cjI^Lp L 4 ^j»jL<>jJj 

*• 

^LajJl ^ Ajjjjbs^Jl oJUJl L *t/b l^ljjcbwl ^j^CwsJj aJIXwjI ^^UiJl 

** «» ■** 

.Juh^> 9 0*^L^axJl 


-LJuJl <> .Ig U JLp ^ Lg-w^-wj ^yJlj ^Ijl^Ul 

1 ♦* ♦♦ 

-Liij LjLi^I j LjLs^pI ^3 aJ*A^>- j^-^Ss^JI ^jJUxJl L* 

-bJI c jLg_) c-43 jj ^1 (jUaJL^t ^1 0 j la a *,ai C 

. Ai« Lg-^jj j ^-v%i>Jl ^3 jJl toLSUlj 


YAr 



•wwvJ 


* 


J-o-P 0 *>L^l*JI oj-fc jJa-. 

^ U-»' Lo-;j • ^j_JLlb t[^ju\ j j-Jl ( j^ f-lwiijl 4^. «p g ll oliiJlj 

LJij 4J2JLJI p-LljI JJ caJ^I jjj bb^^M b 1 1 ?,,.,!.^ J 

LoljJ bL^b t^Loljj jbg->Jl ^JuJl <lL JzS* d^jlS* j_b tC^L-«wvJl 

♦* 

tjlfrJl <yj JJJI <y tAljjJl Ip U aJuj Uiiy^a ( _y ? j jl jLJ)M ^Ip 

♦* +* I 

objfcj Obbs^ 2 -*J' oJ_A ^ J j*JL*Jl ^Jj JU^I <ob/jJl 

.Oj^Jl ^ ^ y iJ 

1* 

*yi c^yJl j^Sj» £-0 cu 5 L- j o-iiyJ 4 -pljl o*>lvijJl oJl* cJlS’ jJ j 

*w^ ^-**2 I co ^ ... .. ,11^ ^ ^Jl ^^i-p o^)wXi]l ^%— >lxil (_^wXl di.sjtS' 

i jjf 

IaJ ^Lblj ^ jjJl oJJ ^Ul oba y>- 4 jU LSb^o IJla lub> y jJj 


M 


• [IV C yvU y ^ 


^ »> / 
J 


t^e «. y^=a j# ^ & 


e-L*Jlj j^jL^jJl j 5\J| bi L^jj jlSCJIj aIJjJI Lg->li \ L°l 

** « \ « 

L»l ji :>Ju>^XxJj j O j Lya *Jl ^y-yL^xJ aJLjjJs 4_Jl_J 4 ^!j ^1 5j>-L>tj 

jJUJl Jj<^>- UJ i^lxJl pyJl ^y 4-»-£-; <yi~Jl (jJ-P Sj^li ^waxi 

♦* 1 ♦♦ ♦* %■ - 

Job* j j-<ij ^ybl c 4j j_> oJLjJl ^pju o j^jk^p o -L p LlpLo ^3 

♦♦ ♦♦ I 

Jui! . l*JU^5j b^bfe b^-p ^jjJl tjbjjJl bj^ ^yj 

ty-o jjbb^Jl jl y>j jl ^^blaJI bl f-bJ^JJ jS\j 
^ jjJ I ^ybj lLUjJ cAjy>c-vJl o^bJl oJla jlji | bj^ b^/j^J jjjJlj blj 

c ^L^->tX^'y 4^-I^Jl 1 ^^Jlp ^a^J2j ^ ^ j L) jig--^j L>Ja^> yjLyJl 

^^Ip o^-Llll JJJI jji jji jLgxJI y ^»yJl plipl j-« 3 JJjj 

! 4^i ^j-bj LLob bl <1)1 j+S* Jj>“ 1 bl^bab 


*> 


_ /hs.^ s »/ > J/ ^ 

.[VT Aj^I c^ya^ajJl ojj-wj] ^4-3 j ySs^tJ (Jbb p d 4jjl AjJJ 






J 1 . <r 


(V-.^'j 



4i)l _^AC- 4_J| O 4 cij. ^ aAjI oj J &Y 

jL$Jij Jill Joo- qAj Mil JJu ^=Zyj\j 

x y >*y*' tA"*' , *< \>'*''\' \> > y x 4 

• [vr - VY otaYsM <• -,^> tf.) I - 0JJ ^] A«*$ 


.iijLJj ^ *la*Jl ^juJI iijLJj j^JLhJI iijL-is 

•ji ^ (j£^ 

♦* ♦♦ 

O^Tj 4 JLjT ( jS' <-j\sn^>- ^JL*Jj 4 jL>u^ LJ JjjJ 

UUjI aj y>jJ \ jjj J-U- U J5 y <*51^ I a:\J (jAj ^yrj A)j-uJ 

tlr^' t>kL4 f^*' JAU-JO N IJ-aU? U-° 

! jJ^jOj 1 )/ I j ^IaU^jI bl5A ^jU^bj (j— i^lj 

• t a '. * i ^ a i '. '' ■■ ^ ^ ^ a . f - \ • *\f \* •. | ^ i ^ y ^ 

py ^ <*P ^ n . <-M < 4'b^’ *4 j^iJ^f 

/ <y s s \K' <' ^ x * ' 

.[or 4 jN! iC-.L^ o JJ->"] (J® (Jp j^jl 


ty' // O^A 

(j\ 


Is* 

*y< y 


Jlij 

Xaj L^ilb {jp <yj -A y^> ’Ap & yp^- f'A a*; 

. [^ * t djSl 4^L*jS/I 3j^-] ^- J ?-y&r 


Ot 

^JUaJl ^ySjS^yJ I J__- ^Jlj <UP ^L«J tjLj 

p ^ p. ^ 

Cxt^ j' cr° 

Aj^Tj J-^L>-j 4&I j 4^ijj j^JUi aJ- 3 ^Jl 

<ui ^ U dkjl .jjiS - Jlk- Nl Lf> Uj id'^r J^r ^.y.jj 

LJjJt j^JU^-l cJa^ yjJl diiJjlj tjj-L-*j ljJl5 U J-bLfj 

: jlJl ^yj ^Lljlj c^LpI y J^SlI sikjlj 

slAjJ aJp cjb ’W 1 jO L^Jjb Mj yip _Ait> 4Ail ^3 <j^ (j^Ujl Cf<J/ 

ijj j 4;<yA cj'Ap kki pj ^Aij 4>>r C-Alt j /J A Syp A J-rA 

- t ^ i l 4JU l {^Sy*p .[^ _ A jbj^l 




r\,^r\ jG 
♦♦ 


Liliff j! ‘U-v^j AjL^I jl ^ J-Lajsnj jA J 1^1 

w p. p ^ 

toi ^_3 t A jLv2_pI ^JwoLSsj Ajli dU^ j-wP ^1 IjjIj 

O J_^jl -sLr-jIj ia-fcjJlj t-ij-Jl oLajIj 4_^_j L>t_»J 

. JL>c^JI 

^yUcJl -b4 jl ^OjJl 4^L- ^ lils 

*♦ 

cLoL?>" jrjj_ JJ-J jJaJl Lo <l)L»*vul jl «_>Ls^oJl JU-P JL>-I jl t4_olj 4 d lg 1 .0 

*• ^-_ *♦ 

^ — =r 0- 4 V~'- i cr* j-z* 4^" <_^i *^' '■>! t5 jW- 

- ** ^ p 
(^JJl oL*-wu^M J^j ji ^-vsw>Jl JhZL^ji tOJJo ^1 jj Aj j-ojJl ALwP jl O3j-o-l9 

. *)! ?! 'y jij oLpL- ~l*j Ju^ Jii 

p 

L <> j c ^ ^ ^ ^ ^ Lw^w\«vk^^~ ^ * 1 1 I toX-fl_i 

*L^p| ^ JuJ_*Jl Lg-> ^LJLSI iljLio SJolS a-JL*-^I oLJl^_p 

p p p 

AiiaJwJU S jjL>^Jl L>*)\j>cJ|j Aj^t^wJ^/I^ Aj^^uJI AJLwP^a l^a 4_>L*^!Lp|^ Aj 

L dl)i ^ .c-jL)S/1 Jl>~L c^jji ajL^JI 

^£*j-Jl!| ^UtJl j ^LojJl ^Jl i,U?)fl aaIsJwo ^a aJL^jl^I cjUI JJ o-jcJo 

•Os* ^ 4 * 0 4 £0**^ 

a^w^2-*JI aJLwwJI j^-p ^Lo^aJI ^Jl 0 jolJL<JI 0 L 0 jJL*_oJI s jj 0 } L° 

•H 2 2 

c!oIpI^4> , '^[| jj */? *J 1 1*L& Lo-S" 4jLv?^/! t 1 ^-LL>cj 

j\ coLgj>Jlj ^Ivop^I L^ cb^il^rJl ^ ^ AjjjjjJ 1 

«♦ 

toLUs^M jl jlOhJl ^ £jjJl lijfc A4 jL^> Sj-Li J iS % i\ 

YAV 



^a ^*al^La^ t4^- L^>- up o 4aLa~*L*j 

!!iU>l fjij 




t L^L^ 4jU^>txJl ^ jjJIj f'L^-p'y i ^ij oi jjj j&j 

jt-JixJl j^SL^Jl IawL^jI A-olj|*}\Jl Ju*jij ^yjL*S\ Jl *Lp jJt 

Jplio <J^>U>- OjjJl V d_3j^o J jpajJl P'LpjJl ^^3 ^j->sJ| 4-AjJ JjJ— *-H_3 t4_*_3 

•J^ o^L* uc^ 1 J-*i l - ) ' Lp 1 ^" J^ 1 ! 0, ' i -9“ bt4 


0 jJ 4*0 <—*1 -oJl -XJL»2 j L^w\_I_P 

*♦ 

*»/ » ♦ 

^1 ^^3 0 ^ ^ xy 1 1 A 1 I ^ 1 i ^i i ^L) >*Xj^ 

«♦ 

(_5® S-ij^rj-Jl ^l^iJlj (<j jL ^Jjl jl a^>- ^yj i_J-i!l 

*♦ ♦♦ ♦♦ 

i-J Lj Ja,*,yaJ 1 I ! 4.** */3 1 1 I 0*-X^ ) cA^3^Jl 

LLJI oLaJl ^1 LgjLa jJ_*_a iliiJl oljL>r^Ml :>y^- J--_y c(baroreceptors 
pj tLgj j *■ ■ Jz a j3jjJ L^JJL >*~S t Jm^*-!L) 4jJl>tJl ^lp j^ 2 -® t(^lsjJl) 

SiJuCuJl LLjJaJl olpyiJl j otalJC^l olj> L^UJl jS* a y>\j\ i Jisju 

*♦ 

t>* W® 3* j5 j-oJuJl Hypothalamus Gl^Jl La) *Vb jJl ^J) 

. <u.IpU 


£, f, 

^i>Jl ^UlpNI 

Loj ^ ^_4*J jJl ^Jj 4jj^_iJl 4jL<>~*J-*-> j ^t-> tL^jL*io 4^>lj 

.^jlkJl J: 


j- 51 

♦♦ 

**! ^ 

Jl>J| oUj ^ jij 




Jj jl J l>* (^3 ^j-JL-LSsJi ^3 Oj->- <U^^L*Jl J^l j^Jl 4-JJo t^JJj^S" 

«♦ 

ne ( /j-o jJl j j-A <uJL5Ul j i 1 ' 

P iM 

^1 Angiotensinogen S:U ajj^jl!! ojjjJ! ^J\ 

^1 Angiotensin ^w~JJ j*>S\ i-JLpUJl oJuJLi 

** > «♦ 

^ -pi ^ ^IjjjJi J^pi Jj.pj J^i_iJi ^ P^-Jji u»jVi 




. <l! 3 U A3 J <J ^>eJJ *wjlv2-<jL} 


JU 


jJ pj JbN I iJl£> Lx->o J^bcJ o^>6jc<iJl oAjfe J*Lp "^LJj 

3^.^- j-Lw>^jJ j^tJN I ^j-p Ls3 j_p ajJI ^3 5j>oLvJI />^wJJ q^j>tjN I oL* C-JL? 


YAA 



( j-°j (Ja_*-^Jl) y jdl fAjijjl y> aL>c«->- <L>jJLJ| oljl*^ ^Jl 

^JyJ\ y*j t(olkL>Jl) ^_JliJl t4«_J»-jJl 4_LjlLf- 

•* 

jl i*J>!l O.U dljjj .^\y^\ JA dUS jJ>j ol>^l L>jJ>jJ>j 

<_3j jjaJl ^pJJL*J OJ Lo tAjJl ^3 JwoU»- JlSJXu oUl oJjk ^L>- jj 

Olj.}jJ-*_« (1)1 jJ jl <LoLj J*>\j>- J yp^SJ jjJl Lgj yjULA \ <Jj^aLX Jl 

.UpliJl ^JUl JaJiJl l^LSJi 

OjSsJ (1)1 JJL*j ^J5ljLlj <L>- jJ j*Jl 4-^.SoxJl oJl/k Uj>~ jJ (1)1 JJL*J Ji^3 

iUJl jl fJLsUu U3- J>: J^Ui ^>JI Jpiai li* 

jUsxjsj^I wL^j *^LiJl g-L^.gJl ^3 cjIjJJ c>'j^ 

^— ■ - ** \ M - •* •* 

?a.saji oj-A jju £'I~l>i 4-*"*aj i ojjj Jip J-Uaj J-&J ^^S3l 

^3 1 j-L! U j-i'b/l (1)1 ^1 ^4 JLpU JIjIj 0 ^w2j (1) y^j j^JLo JJLp 4-* «* ja U Jj&j 
t jJj>-j jJL 3 J^i a5L>iJlj pJl*Jl £-lL> a „ Ja P LjJl (1)1 Jj j-**Jl JpaJwgJlj 

iYaU*- (Ir*^"^ 




< 3 >. 




. [Y t jUyiJl Ijj^] ^1/UiS /J-U3 Ji==> (3^1? 

p p 

^» LwW^ C_ dJwLj^ C 4_9 Ld ^ ,* IM ^g— 1 I jl <— y*-^' Z^WwJ y*^ Kmi j 1 ) 

jl^ C^L ,^<Ji jj » ]|^ u_***>Jl JL>- aJ| Jl Loxp pH? jJI j ^jai 

jjij Jil>x_> bjSj y bjZ L$j 4)1 U-fl5jl ^yJl ^»L^Jl \y>^-b jl~pl-LL>j 

• Ua>- J>l\ 

*<£> ^Jl ^ pLp ^J l j!jl>- LJLj! ^ya\ yi-Aj j-*+> 

yi £ 

wj | C J ^ | ^3 ^ 4 ^\.^. ^ ^ l | l <Uj ^ l^^P <»<■** 

cpL^mJI ^jJI olj^Sj platelets ^Jlil pI^^j>JI ^jJI iij^Jl oJl& 

auJi ^ 3 caajij A^aJi a*,# ^3wJij ^jUlp-JJi 4^?u»- 

a ji iSL; ^vjji i>U43^l jLSJs ^3 ^1 fibrin ^^LJl 

L*a>i^ a5J_jJI Jj-^p Lo 3 Lp j*** (+-> t(_$ j-^ai pLp ^J l ^3 c-ijUl ^jj>Jl 

.(vr hy^) a^Ji pi ijy ai5j a (ai^) ij^ jJaj /jji au ^jJi 

.JSlii (o . Y) /-a 4i j->JxJl aJu>-*JI oJl& jjC~Z 


\A<\ 



■ 

A 

plc_9 kJajlj ^j-r* C9^-^V l) 4 ^* 1 ' Jl j 3 ^ Qjj-uliiJl &*-—>> u* 


4ic^uJl <UwA*Jl oLlgJl }y£ <L>j*b~ £» {y>\y^>j ^J\ J 

P 

A^oljl^Ul *LJuJl o^L^Jl jJI tNor-adrenaline j^JI ibl* 

** 

UlS c^jji La^jIj j LJLpUJI oJujlJ^ oLJl oJla jl L^j .^LiJM! ^^JLp 

o> ^ p. p p 

c ( l ^ aj js>^j ) a_o a_> 1 A^P jVl jl 

• OjJl pJi A jU^NI Aiia^o ^Jl ^»jJ! J J^p jlj 

1 <Lj ^ojJl OjjjJl ^-»P Ojp' 0 ^) Jf ^ l<-\— ft 1— o— S* 

. . . ! ! *-ftljJl jJa^cJ I <ug_jL>c_» ^3 jlpLwwJ ^LU jJI A->jj-jaJ! aJj_*-oJ| ^JJajj 

• J-*^ ^U?j jjl pj p-So- £-Vj jt-fiJl dLUw^i 

A^v2-p oljLo ^JIp jldJNl oUl-G jjJJaJJ cu-pLw<JI j*JS/I 

oLa*JI iL^Jl LJ>JI ^L^-pVi ^p 

* ( J5 * ^ jjj 

. ^plwXX^Jl oli A^2w^2J>x^J I 






■LUjJlj ^L«jJl Jl cajJJL Jr ^ jujuJI JJj bjlj L*5 j 

j-yO-jJ (1 )L*^>Ijj ^ J *ljj| J Jl I jJl*j (1)N I J 

oli JLqpI t^y* Lo-a j QU>>.«..la.*Jl l)I j^va*J 1 Oil* 

. 41*5\>-j JUJI 



4j ^ jJLwo Lo 

<uJip J*>U- 


Jl L*l>eJl OljlL <UpLajJl 0 jJLjz}\ (n-jsJLo CcJ Jj J-A 15 

. o^b-lj Ow\j>-j Lg->l5j JwLj y2Ao lILLI^o Jl j d jJaNl 4l_jLJl<JI 

*♦ 

J-JH Jo L>*)Ul OwLA (_£_L>-| Jl 0 jJL^Ss jl Aj3 jJL^O J 7 (j| 1-3 

J O jljJi oljla^Jl JJ->*Ij ^ jJili (.5 j5-Nl L*>Ul iil5 Jl j^fiL Jl 

v-jUapS/I _^p o!>La*JIj ^ilj-WSM ^Jl L^J — - y\ j\j oljl ji ^1 L^r^J 

c Ji5Jl ( y^A ^j-P ^la*Jl d JJl ^aJl ^JL j .5*5 jJl j IpIjJI 

JiU 11 a d)l5 IS|j cdoUl (jlSCo jp jji^j jLLLJl jli JJI ^ijc^ 15 
(I)j3 J ^j->Jl Jp Ja jJt Ji\ j-Ua^*- (i ^1 j^ljl l)U <-9jU jl 

»^ll ^^0 juj^JI ^jla 

1J 4^UJl JUdl SJLiJl Jl *lijl JjI ^Aiiw- <l*Jl oi jJ! Jj 
jjjij 4 jLL?L>- <p j-^j cOUalJl ^Jjl aJjJ ^IjJiJl Jp JjJl5 (O 

. Aj^OxJI^ aIpIJI 0 j~5 A>-j^ ^ip ^"■’’1 4 _*j j I 4*oHl 

:4-jl3jJJ| SJLxU - \ 

JA Uj\ IJJLo J W> yuJl iJjjJl SJL5J1 Jl (J Jl 11 a v^JbJb 

*♦ 

: t l^'^' 0^ l jyr> j'yi er^ 

.thyroxine 5 j^jlil I - 

• tri-iodo thyronine ^jJl - 

♦♦ 

P' ^ 

jlla toL"^ j ^_<w^>xJl f-L>cj| ^Jl j»jJ| ^p ^ Jl jIJLa 

co i_>lp J| a^pLa. J-u Lo J ^Jl oUup iil5 

♦* •• 

p p 

l^j*Ul cjLJJIj ajIp^Ij j-s^ 1*JI jt-jjpjj c^^>tJl ^3 c^ww^l L« jJ 



P'j.jj iilyuJl A^jSM i**Lj fJL*Jl oLL^ j,UJ^ oj*>Ul iiLkll }y 

y^jy/yi Jjk iilkU jJl-^o *_a! .^_JL- ^ ^1 i^-~Jl 

.UiJI ^ ^ > br liJJl ATP oLL-ji)! 

♦* 

CjLlJj^JI lLLSJlSj i-3j jJl j 4ww«L>TjJl oJ_iJl ^3 olj j_a jj-gJl 4 ^-Ll^ 

♦♦ ' 

^ IjJ c XJL*lJ( ^JL (Sj^ 

^ ^ ^lll O^ApUJI X^*Jj A3J> ^ J\ ^ 

i^J^/l ojJloJI ^ ^L>tij aaWI^- ip L&j->s-o jt-v^JI jU tLgJ*>U>- 

*}\j /%-L^Ji a <U^oxJl a JjjJl ,lL>Jl9 <uJi*Jl 


OkA_iJl d-’Lj L^J ^ L5^' fj^d 

I ip^ <oL> j L,b jy L^w2-^j £« (. i) jJi5i!lj i^3 jbJi 

i^SlI ^ajA j^JI jJUJI ^1 i^Jl oU^Ji Ails' 

4ja.._>c^»j \ 4j>x-<vwJ ^\J 4-*^2 j j->tU ^ojJl (1) J^jjl 3 ^ ij l + /& ^ ^ 

4_*^J? J JlSw) ob_> wb>- Lj^>- ^bygjd Jcuij J-*JJj jjLSCxiJ 4 j Lv^N I 

L^Jwo LjjI j*^" L^jLoI^xJIj l g i jllsji ( j-vwA-> LgJ^ Lg->l^ 1*>UJI 

.(^jisJl ^yJL -Uaa. U l-iftj tlglp 

j-^-j Jwol j_p ^bul ^^-Lp aj l ^2— <^J I L'>L>cJl I j-A ( jp&jj>iLj L^-S* 

i^-^Jl oJl^j ^ jJJ .o j-^-p j somatomedine j^j^^Loj-^JLS growth factors 

Jij tU^ ^J >j ^y^yT jL^-j aSLcJIS’ aJj^JI oj^_>-1j olwip 

** 

.4»JL>J| cL^>cj ^3 ti-U^ 0->-b>cJl 

♦♦ 

^X,y?J { jJ?y>*3 Lo-S ti}L3?N! 4 2 lg ; G-> 4ji2^w>t-<Jl L>*)\j>Jl ^jlSoj J^J ^jJ?y>xS^i 

5 

i 4^J>.^_P ^ 3 1 1 ^ ■* •■»■ ■*■ - * 1 JJ^ ^U^aJl ^ 

^ * ♦ V ♦—/ 



j-kj o j-°j j-* j j> ’ l -^ L o a-w^U ( j-4j IwLa 

*♦ S’ . \ s' ♦ t . t i > k. ( » X .. ♦ 2 . t I 


a^.S' <Sj^ j- 1 lS ^ jJl L*>\J>-j j>^LwPj ^jJI oL jS 

.03JI y* 

A-*-<*-S 4 _j^_o jJl OjjwL-Jl ^-9 *1 O’Lj j_SsJl A— wxfc-S' oL)J_jJ 

*♦ 

aJ jjjJl Aj L^>)/l AjliaJJs ^J| jJl aJ^JJL^*> ^JJl 

oLX^I Ails' Oj^ ^yaj tA-vgJ^/1 f'llJlj j£\ aJ-^ ^ 

^UJI ^t ~***^^ I A^tlaao!^ ySv^»»o yJ L-^2 j I Aj 3J} c Av^vO ^ 3 -Jl Aj^^>tJl 

. J^jjlj 


(_^jJl olp-SlI Jj-^Ul lj_a> Jj>-jI (_£jJl /» - la *J 1 ^jJlixJl jl>t^v^S 

*jl>tpjj 4jL>Tiwi <_J cAa.L*J| AjJ .,f? »Jl oJijfcj ^1 jJl (jLjJl Ijjk 

.\yj Jlij jJi»- U JS Ji 


tjJg^aJL] ^ 


y° J_> J_*Jl j jSL> aJlSG) ^ 3 ji <Lol^*JlS' <0 jj>- j^o oJLp jJiSU 

*♦ 

u~* clrr^J-^bj-^b ^ LsjlJLaj j«gJ! 

^^0 Aj^« / 2 . * J 1 (j£ I ^^plwL«Jl ^^3 Ipli S3 ^Lw-»-a^ I 


jv^L 


s' 

A3j j-*-Jl L^jU j^Jj j_fc Aj jiiSsJl oJ-*Jl j yCss* A^oL>cjJl oJLxJl yo ^y2j 

^US^jL Ji^Jl ^IjjjJl IlajJI pliu^ ^1 
fUJl < — ^illj jljjJlj i^wLsJl ^y2*jJl j (JaJw2-!l) jjjjJI 

dr* l ci^r^'j 

. oLo*AaJI 

i ♦ 

♦♦ 

Ajj-^jJl ojjjJl clJJjJ Aj>c-Jo ]g ^"9 tU&Jjtal tt^JuiJl A-l P ^ j_ij 

l)Ij^->-j ajj-^j jJI ol ^jLiJl j ^jIjlJJI aj j-^>JI oQ?LJljJIj 

** 

. ^^l>- j JSCjL> ajLs^V^ Ajiia^o ^i j ^vj>cJl pIpxjI AilS 

^ ♦♦ 1 +* 



£ 

<oIpI l5 Lp J 

Cj* dr° dr 4 b^^_pj pr^b^Jlj 

. *bJlj oLJLp ^ dltaj JjJl ^>J\ ^jU- lf>- ji? 

dJbSLgJ ^£jJl JaJwa 31 ^jJlj jtww*b>Jl ^ ^v^ll^Jl oj-& 

.4jLi Lo ji ^ jj>Jl jl 




<UP 


■Ldl 


I v. 

.di!i> ^~pj yyyr 

♦* 


*)\p L id ! Jjj-oj^SsJl 4 j>-jj U5 

j ^Ijji Ja*j ^ \^>-Wi i 
♦« 


o_^jb e-iLjj ^JLjj/'yi ^-pOj cj\Xy>j j^Js\ ^yu cvJjjj^ y* U5j 

erf® ^-J- 4 *^' ojj-^'j cr^Jr 1 ^ ur^J ‘'-Udp 

*♦ 

ibjJj dUtgJuJl Lftjbt dJJJb yL>cJb LgJoLi5j IgJa. bj t-J-aJl ol^i 

£L.jdtf a^l *UlpVi J\j til >Vlj Ja-w>^>Jl J\ ^ ejJJl f jJl 

Ujji *bl ^y» y^-oSsS ^»jJl y> -bj^Jl ^1 aPJlj <^aJ_£Jlj 

£, 

** if »* «♦ 


b- 4 SJjl__^uJ 

t/ 


^->-^c-U jij_J ^j-w-ijJl (J jJ-ojjisJl Is "• • j btS 
i *^ . gjj iab» ,i ! y y> 4b j»il y Lo ^ j 


°j^ J eS 1 -^ 4j^ii5L!l 

L>*}U>- ob-Jj jJI j oL jSbwJlj (j jjkjJl tl)l^j>-lj l^i jj b)j^ J^->^ ‘bJJbjj 

♦♦ 

*LJl j oLJUp ^ ^^Ip o oi>A 

.oLoj'yi j^jj p-Lj! 

jl o^L>- Jjl jl juj *Lbl j-^ AjjJiSbJl Lo-S* 

^ U-®J t^i Pii JUa-P j\ A^-l^?- J5 a-^oj ^Idlj (.4 yyj AjUjI 

.» ♦* 

.(^yljj^ Jajfej) AjjbijJl 
*♦ 

ici'jb jlijj tij^taJlj < J-o-*J' ^ t_ocuJl t-JiJl ^L.j/Vl y>'yH 

tfi 

^JlJl J ^-v£?J LxjlJ jA h 9 ./j It ^Jp Ji3b>«-J 4j 



;up ^jju ujsy\ Jb JL.JJ1 j\ 

^1 aJLJI »UlpSM Jl fjJ! ^LjjiSn >JH ill-SM IJLfj .^aJL 

J_lj>«Jl > — jL^?- ^J-p ( _p!jLj L^jIjt_i| iijLJLJ 

** - *• 

u?3 f-UoS/ij 

>*j) aj y>^J\ L*)UJl (jJbjjiSfl ij J>-\ if 3 

aJ jJ>U oUjJlj wUSsJl ^0 J5 ^3 ( J-UJl ^jJ J^o ^SU 

Ul .^jljJaJl aJL>- i5LLa5 4^Jjkl~Jj o wl^sj2»wwvwJ J ^L crH 

ajU Lgjli 5 j ^ pJl oUuJl 0 wLa Lg_3 ^Ai>- ^ ^sj ^yJl o*>UUJlj <lUS \J l 
^y 3 < — JJt |»jUp jJ ^jjJl ^'Ul 4 _aLp ^J_P Lg..o-^3 J_JL*Jl 

o' 

I^xp UoJjJI j>A Nl OjIj IJJ L^Jl Uj j cj^s 

■ r .y Uj uai jo jui 

^oU^Sii j* |^wwvJ>cJl A^~ L>- ^b (jJLoj/Nl j*-*l <y> 


r 


L^-'yij A-^-Ujl d^Uj^a ^Jl AjUb>tJ I ^Jl 


o j-JiLj (_5j jj>Jl jl j^xJl c5jJ ^^ill <U> j^Jl JJ jJLSj j*-J j o^UuJl 

iiLS" <l^pUJI oUcJllJI o J la ^jliJ U5 jjJ 

• yj y>\ Jl jS* ^ A/wO^j^jJI 

^^SUJl jt^>Jl ^3 4_^pUJ! aU^-NI o*L*> ASUm 

V* ** 1 

.UaUXJl jJL*Jl Jj ^llkJl £j>cj L5^ JUJJlj 


JuSJl 





:2UUM1 jUaJI 05*35$ - ^ 

a>- jJ ^LoJl ^^Ljb>--L) ^oL>cjJl (j 

ttl 

■Ja.*L^j Ja_i_^2Jl ^*3 Aj j^jJI ojjjJl ^3 ^jJl aSsS diJ J -j 

^3 Aj j«sj>Jl oL-Lq-^J| Ja *t ^ * *> dJJJu J 4 aJLwJJI f-Lva-P^lj I j s^JuiJl 


.A3 15 



aj>-Ij>- ^ jJs? j ^°j j^Jl IwLa ^ 

|j-fc Ja3L>c-> U5 .AjUa-Jl A^J'yij L">UJl <^jy>tLjj jJaj>rJ 
l^aL /cUll o L>*U>tj Ja^>&j / cUi! . JwJl , LjUJI a^won_ 



4j ojjJlII ( j^> J^Lj 4_Jw<>-P ^3 Lwc*>L^i I 

*M 

f'UJl 

r y a 

/ s' / ^A/ v ^ /*// / \ 

. ,,»..Ja.*Jl AAil . [V * 4 jNI ojj^] cJ° *1-*^ <J5 ^ 

i ** ** <> ' ' 

oNUJJ (^ju^JI iJU-p ^ j-j-^ jj^ p ^ 

^ ♦♦ ♦♦ ♦• 

.w*Jl olUoNl Jl Jl b>-ljil ^ tASjlkJI 


(jJJl sympathetic nervous system /-^Jl jl^JI 

*• •* tjt 

wXj 1 o jjjJlj J S\jA ^y>zSj L*5 • eSjiiJl 

** ♦* 

^ Jlj ^JUJ! *bl tcr JuJl jS\ ^ dUJJ J JJai^JI £bkJl J, 

<» 1 Jas- oLmsLJsJI iLojbj .^Jlil ^Jb l y~>*-*~£j s l I <U~J ibjJj Ss-k^k^\ ^tUjjj 

»— w->Jl e-L>s_il ( Jl j»Jl!| (JL«aj| ^y> j -,<g .*J I |j_& c4^LpLij SjJ i«J-Jl 

.i^Jl UUJl SiUJl js~Z £-UjJI Jlj 

U^JJ J -’)^' j S-L ‘Jr'*’ ^° ‘■J^- Jl 

JjJj ^jJl JyJl JbJl oli Encephalin ^jJLLSJJj Endorphin 

jJa^- i J' ^_P <-)j J; jJSfl JljJj .5^ (r» Jl TO ^ yij^Jl jb 

;dUJJj .^LUI ^JiJ! ^*Sy Jl &jj ji - JJ ^JUaJ «o>; 

ojp jJL*-*’ ^bU?L. OjjL^J! -oil ^ Jos-Jj 

N J N J oljL*-A 

LwJ? j jio <jl 43 j o*Li <^wvJ^> Jl 5 Lg_3^-j j 0wL^5I oJ-a 

Jj J* ( >J S ’ L *’ ‘J^J J 

y jjJujxj y-Ul o jf~\ j^fJl ^LJ'yi Ai-A>Jl o J-& ejjAj Lk5" t<uJyJl jv-jjljU^l 

%iJ M Ulj tiik^Jl j oil _pJl JooJ ydl oLJ^jo-JI 

*♦ 

^ ji aJ| A^a>j j-Qy jjl>3 Oj jj J-3 A^_>U^I J A-oj jjl>3 o J jj Oj^o Cji J 

• jbl y> ^ ii-i o ( _ r o M J^ 1 J-kJ 

! ^V2J>cJ ^ 4*0~*J ^VyO LJLp lLLL»J| ciiJLfl <l)lj>c^-w3 


. [ > A 4jNI cJ^Ji Sj^] 




»> 


✓ ^ z'. 


r> > Jt y Ci C' * f 




^j(L-*J 4jii\ ^ *• j \ J 4Jiil '_J JIjo oij 



J j— j Jli :J!i U_gj^ 4)1 /-> l)U->oJ! ^ 

«♦ ^ 

j-s^-P 4 J^j lil J-^>Jl Jlo ^ jOoj_<Jl 

^5^ 0-»^— ^"l^ ,<fr— ^jU^Jl oljj ((^^^Jlj ^ A*sj Lj I ^jL- J ^Iju 


• 0 


C$4J! jjfc <ufj 41)1 c_i> J^j! <_£ j^Jl 0~>JL>Jl I -La JlSf Jjjj 

+• 

cl r" *Lvip| ^^-e-l-tzS a^wo.Lp jJjLo- 1° a_LJ ^^-j! 

4^Vl «.La ol Ujj .^LSUl Ij_a U ^51 ^ Ip loif ^yJl JjUj>J| 

f-U^p'Slij L*>UJI c_AjlkjJj jJjLJ! jl^Sl 4 j! p_U jSjj ^JUJl JjU^JIj 
jl dLli! S/U^ )J Lw oSjJ LgJU io>l$0l olj>ocJlj L^U^waJj 

• ^ L° JSl! ^wL^Jl j_£jLJI jJL>tJ! 0 o^-j jjt> 4u! 

4JL>w^ 4j! jf Ails’ v_^LSJ! J jwai j Jyp ai l |Jla U c . . i f jJLl 

°0' OJl cr" jr*^' (TS^J ^'j cr^O^'j c 

(*>d kii5L» j-Aj t jj-LvaJl U j*-Ujj oLg-iJlj ~Jjl J»JL p <uf J tjpJl JJ> 

• I 4*J I oJljl^ o»-A-o^ t^_3 i 



^ J ® ® J~7r^ j 4 JL>*o^a< 4oljj>c-*_4j 4 jL)I ol U_) J 

. L— .* „v2 *■ > *5 4 jL<J 5^ AiS^lp Ol Loj^ La j-.'S > 

r f > V^ ^\T-t -^< -<h * -t" 

u -5^ o? f-Oo ^lidl ^^*0 0 ^ u€;j' J Lj' Jj 

_ - / ^ f > x* ,</ * ^ ^ 

.[TV ajV! tjUiJ Sjj-»] ol^ O Jjij 


of JL-I 4)1 j 4 JJjf MJ L^jo. w 

ol j oUaj-l 1)1 (_$Ua>- 0 yjiu l)lj 4_ 

^0)1 .^Ul jl j^l 

♦♦ - 

U-; Ui «_s^J' e^O 3 - 5 






jJLill IJla j c^iSI IJLJ 

y^p ^ja v_jIi5GI IJja ^ pL>> Lo jlio 

♦» 

0 } ^Lj 

? j>kJl ijjJiJj ^JjloJ 

h>- Jl 9 0 aJ^Ljl 9 0 90 ^hJl<Jl 




L^JJ^ 


LsUJj oL>Jt ji jjjoLJlj jj^jjljJl 

jj-L^-!lj wL> J_>Jl j Oj-jj^sJLS” oJujU- A^twLx^o ^s^Llp j .*1 j-a i yj> 

l - ^ * j Lfs^aj^ d>*JL) ol^ ^lj^i-<Vi.ll o^La (31 l *> ^ 3 

Jj IJ->- J^j *Jl y jli tdJJS yJt- j\ oMS/l y ill jl ^ya OjPJ 

.dUS _y j\ jL~>| j\ y y^ J^pj <jl Jf><^~~‘dl yj 

lij Sfl Mj t^lj-jNl yp Jj>-Lp AJli cJw«L>- jl L*_;j 

J^Ud'yij iy^Jlj jlyJL^I ^Jl J^_ ol Lwj cy*-jU- ay o5y 
4j ^H L5*J Pr^ <_** (^"'^ , <^i 4j ! i ti^dwJl y>L*Jl5 cdjiudlj 

•(jcdj-^ 

a j j-kj j,_) y>j tLp> yl.} (j-L>- jj-^i 3 ® j^jiJ LoL&J oLjs-a 4_iLJt>Jl a-L* 

i « ^ f. 

Uoj_p y discovery o a-L>c^5 ^3 *L>- jJJ .1^2-) I yliU 

♦* «* jT ^ 

N L*j ci^jJ->tJl c^wol ^o^LLo JtL> ( \ ^ *1 Y ) jLI _ j_>Lo j^LvaJi 

.** 

«-j^J ,_yAj t jl yj wijf 1^ ^ yxjJJ illy <Ljji*_ni ^^Lj<JI (jl dJLjJJ pju 

yJl yUi^ll jlyu-*>Ul y JL^ aJy y y^Jl JS Sy-lp y^jjljJl Ja>- 
Jl SJcaUJl ilyJl Jyj iJU^I U5y jL^> in C^>JI oL3l£JI l* yJ; 

.((^Lg_L jl jAP .J^SLlu <L>- 

£ 

L>Uj jl NJ j-LIp U t4JLJL>Jl oJjfc i>w? j^jliJl iSji}^ jr^ 

** ** 

i>w? ly^L ^^3 plgJUJI a53l*» ^JlSI ^^>^1 ^J\ 

' *♦ ** ^4 

P 

p p 

^1 jo l ^ « 1 P j* j g ..s /? 1^ <Ll-^J| L^l a_P dpO j>J L -Pj 



yi 

?yUAj JlSLio I Lg-^> . jh\ y*~^l 

cLlS Lj^Jl il^JI Jl LiaJ jl JA jU cUi aJUJ^ ^ JLJI 

♦♦ 

jj? ^ ^ ^ 

• I JlJL*j y£l C^ ^>-1 c5^i oA^ j^iaj U5 

4J5j ^>*^o ^JLJl y>^J} j ^w^^xJl ^Lal ^jX-A^J 4j^J>tJl **-^Lj j| 

cCJLi L*J l^Jali^lj tO-Lsi yl Lg_w> . lf^» J^bcJi o^ilj^j 

Lo ^ 1^ i l j^j ty-ojJI y* jJ U f-L^i U» L^-a-Lp j . lg tcuLyt) L*Ay l g * - v^- ^l j 

!?dby»*J <S- ^y3^C^ 

Jlj i'}L>CJ~A Li " y 4J yjas- il y> J I iL«UJl ^>LjJ! J y*5 jlS’ ISU 

*— tM 

^w^jj oly y o y^*~* j tLg-AjU?jj \ 4 ~Sy y 4l*i^ ^->“ ^ U-^ 

La^pj y>Jy oy->-lj ol5w-Jlj 

U>S Juy N y ciYS/l lu y)lj ojlJI oJUl S-yUJl oll^Jl y 

¥* ** 

.oUj^Lo y 

jl ^U^JJ t ^U^>Jl y oJjs-Ij 4_y>- jj-frb 0^5 liU 

y J-^Axo V*" ( ^ * * ) (y 2 ^^ 

LgJU b p y (j j-aj 4^j>- <uJl>- 4-w«^j y (J-Litj jl :>Uj*JJ ySj*-j c-i^S , _ j 

ojLaJI o Aj& cXOjj dJiJ S A~oJ>* -*J? 4^spl-Ls^ 4Jowl^> ^1 jl jfcXJL*_>j 

^UJI 0 -y\S _ ^jLj J j^LvaJl Ia^jlp J i-S^sS/l Look _ iJ jJ a-L>s-« J 
♦♦ «♦ *• ^ 

Sir (( c£lj-^ y>® jj-^ij jJl yrjJ^Jl 1^ 

p 

tAia^vvo ^lJL?*- ^ t4^o ^>cJl (3 ^-««l5 , 4^/> L>* G&nics Gray 

y j^ji\Jl jJJi y U-> ^U->Jl y 0L^>Nl 4iy ^Uij <jgl y 

** ^ 

_ r fls> J-*-*- 4 (>» *LapI l$il S/I tLolJj aJJ>- b>yy*S\ jl {jA j»-^jJl (_5^J 

.«oS/i j^>- ij^-yi j>\ 

Idias of _ frL^j/l jJlp- jl5ol ajLS’ ^ J.T. Bonner « jj^j» j*Jl*Jl J jij 
Jijij £>■ LJj- ^1 iU^Jl Jjlai jl Ji^ JS" ^ j^d» : Biology 

s-UJLp L^j ^*li ^1 oL-ljjjl b>^sj CJI5 JLaJ .iiiL^Jl j\ (SjA* 

Ji jjJaxllj jjlJjl » j- j-^ll Aj jJaj \y*~ 0 J jl JUt^JI Ij-A jj-A-/l 

»♦ ♦» “ 

.((^JbJl j»JiJ!j oUkjJl ^l> 


* * 



(J\ l \- a xS\ neuron Jl A-JliJl jl <tLJ_*J| jl 5I JiiJ 

Lr* wi^-ljJl jJLys ^LwJt ( j~* ^_*-*/?l LgJl LJLp c j j ^_S\Jl 

** **• 

.o! 

JVJ>^>J| li-gJ Aplw?J yWiJ y f-LJjJl y j»JLp bb 

tjUJu IjUbl aJu^ yj N/l ?Lyy 0 yj y»\ t jjjJ| 
j^rr jL-L* 0 * * ) (j j-^Jl ^L-jJl y jl L^U blj 

aJ jb&JLo ljb>«_)l L gjJ i- 

LjUb O yii jj isJjJl olyj^jjjl y oljLLJI oJla jl *1 ?Sy> 

it "I ^ 

OwJ*wM J A «l J ««« tf ' } OowLaj OjjJaJj J ^U->Jl r^A 

!! ^aJb j}\ ^>sjj| IJla 

^bjjl jl (jl^> y ^ic-j (.4 pL:Ij yjjb AlliJ U aJI jl^j y 

<j' UajI <J-Uaj jl £Jy f+-£j>- <jJl>- dji y yis Jb ^j-jJl 
y LSUL” Jy jJl (Jlp J\ g >^l y Oyii Jb *UbJl ^5yj SjLJlj 

P P 

La^pJjI 3 dr°^ t L a j LajjJjs p-LJp 

c5 So'yij toL JJ ^gjL> rL .* lj-<^ J c < — ^wLSCJl Ij JIj J^pLJl Ji) JLi! 

^ ^yrjji J J Jbj U* 

Jj-i*Jl cpUwJj *L±*Jl ->ULlj ^r>Jl <jP Ij^Wd J .^bJl ^ 

jl5 oLL^ Jl obU>Jl J>j Jjj JJl ol :l Jli sJJl v Ji]|j UlJI 

^ tjr^J tJ oJ-*j U J <j| !!UioLp Jlj Lo j 

yjJjJl J-Jl <0)1 Jp J-i>Jl jl J J-UJ ij-Ls^ ' ^ jJU j Jjo J Jp S/I oj yu 

. A>C^a-J I ^jU~Jl <lxj| 

oUJl ( y ljJ^L>- c A ^ - it la ( -J AjIjAi lj_L>tJ>-j Alii J Ij^bbl JLaJ 

• jd J ^ -5 <Jp~ ‘jj - 1 *b^^l 

■? " ^ 

.[r- iVUoUaJ 0 JJ-wj] ^ ^A-' 4 v; ^ -g >>4i ^ (V /yjlJl 

/"x- > — 2 - ✓ « - w C/y'/ 

oyjLSJjj jl ^ <JLp ^ Lo Jlp ^UJl I j jT juJ 

.jJU^jlj jJjJjp OjJi ^Jl 4^Ja-J| <d)l oU ^jA JJl Jp ^^-pj 

* I J p - g-^ LLJ ^3 I y*j2-A^ LaJ^L^j JuJ 



.[VT i/ill 4f .UVl 4J1' cijii C$J 

ayJl i — >j Jli ys jL«Jl <■')! 

✓ // / ^ / a y r / & s s k t> */ ^ ^ ^yT x ♦tT? * i ^ x *t 

'i lyii c>W* j' 0^4" s-y* r*-^ oyos 6fS^ ti -J-® 


[n ^ ^] 4^' 4 # 4>P ^ J& ^ 


’<' >s*\k 


p- p 


'L>c-1? J> 

p^^jrjyr' ~J — s? ' wi u - **” 

c 4 ki . J li| oL>JI jj iljJlij cL^^lS’ ^l-b ^ 

SiUl jl <_J y-gJl j-fi L>l •Lyr* 1 - 4 V-Ar* 

. jj>Jl <LL>JI L^3 ^5 4^L*>Vl 

♦♦ 

yj £ 

j^Jj cii y^l J j*J IgoL jVl <L>- j ^1 p oL>Jl JLSwI I l£*^ 

. I^ul LL>tolS* L^lp ^sS-^Jo p-~oto j jjlSco pj 

LIj I <2j ^_*>LLwj 4 J 0 Loo> o ^-LLS" o-J jL>cJo f'Lo-L^Jl j-^-S ^*-^-P ^LS U-iJ 

_>oj .«.}L>j>» ^o olo>- N® !o-b>jj |V^jL>oI 4^>tLo OjLSo c^v^UaJI 

J*>L^ 0J I j^> pij ^ ^L>J! ^l>Jl jl 

y^> ^LjSltf Jl^ p Uc^4^ J?J^\ p ^ 

.[Y^ ^1 tS^Jl Sjj^] 4'^p ^ iK i*i 

^ JJ^. y ov^ (>* o^l'' <y*- ^-Vj z 1 -^*- (X <>■*■' 

J*y> ^>-5 ai ^!>*“ * yHr^ ^ 

^ y y o^V' j uu Olij «- Sjj^i u xi ;^V5 

4 ^ X 1 ^ ^ J* e% (V* <£ r y_tL- 

' ' ' S' >'’>. •%’*- 

^Jj**r/ Jpvj 


✓ I /■ /' 


^ *A^t H SP JJ * *’■■■ 


I '*■ * l Y ‘ £ 

tj^l U; 




,hz & Ci^ ,n a^% 


jl aj ^ Ls * 1 1 jj!L>e_Jl LJ Ufc^jjl L^-S^ ^_lo>Jl a ^ oj_A 

acr-^J^’ dr° 0^ ^L'J ^y. o-b^‘A^-5'j (jcrdjj'-^' 

.^UJNlj J*)L^aJl J Oi>Jl oljyia ^y* yj^Uj y-o^Uj 



a-JIjlJI ;1~>JI JlSLil jl :^j_a. JdL 
*♦ ^ ^ 

?dlb p <JlS^ llJLiu /SI NlSLit cJapli Oj>- JL3 L^SlIj ./I^JIS 

^ * 

' J ^- p eJ 2- *^ Jj c J-°^ ^ jj-klj jl jliOL J-Aj 

f J-*“J ?*LopS/I ^ dUi j^s-j Ljsjli US j 1/jLo *>Up j ISIoj 

^JJl 4~S/j /y*Jl ^ yjas- J5 Lw«-aI <_£jdj Jjfcj ?b~j 

** ♦♦ *♦ 

P ^ 

^***-11 «/?,1 cr^ 4 >sL^o <lJ*P 0 ^5^-> jl l— - w>ej 

^»jj^>J| jSLoJ J^j ? jLs^NI l5 1p ij^lij *>LaJLo Ij-va-p L^L<2 _pIj IaL*>\3-j 
jr* (J^^- 3 t j-’^ J j Ji J-*j oL*>U>- ^jlp ^vo <u*ui J 

A-w*- ji j a^La^>- 4^Sw*> LJ-^-** Li>- L&j-^ ^y*j b-i>- Lg-jj-*-> 

f- f. 

p-*-sAj jl ^IJj ^yyr oL5^Lj Jj*j ?dUi j ^Ja^J ^L*>j_pj 
J“^ j ^5® 4 j15n^ 4 J J>Jj>- ^yj J^J ?jIm2j^/L h/3.yg>ttl* Lws^2P 1^5* ^0 

?^LojJl J* UyS'i J ^j Jk,y ^xJ| iiijJl Lw2jJI iL^ydl 
** «* 

J-^^J i r::*::' 9 " j»-r p j j-*j to'yjL-jJl odA ( _ 5 1 p ^jjb 

■sLdXp'yi iSL^sJl ^a jl k_9^£-| ^j|)) !<JjJL 9 (^Ijj^l ^J_^>l) <bLS ^ obxj^/l 
OjUj^, L^i £W» <_J* jljilS /~*~laJl ^Uk^N/lj Jjialil jl 

(*b>-L>- jAs j t<u^ij ^jjb ^»jlS Ijjb jlS bis .«JLJLixJlj « - - yali I iHi 
jja>^,j ijui 4 jl^ jyldo Lul ^ Uj u buii ^jJjUJij Sy^i 

: ^.JiJl J^UJI jJUJl syrj 


— / ^ A^ - 9 A b -jj >> 

• [ ^ AjN I t ojj^l ^ ^ ^ aAJLj 


>>< * '- 



t > ^ r- 
1 o^ 


*» 

o j-jJp Ji l^Jl JUi <iiijJl ol LgiJj ^1 0 I 

.iiL* AjjjiaJ <d>-j^ ^ 5 1 ^ ^<J j| o^^Jl ^jj 

iL>-U ! jjJajJlj ^yliJl jJjJl Sj jjlj ^*>15 j JU>- Ula oLS iili 

I <1 ^ (tl 

y~ r" ^ jyi-Ljjjj ^UjjJaj jj^JUjj ^ya^Jl ylSo 

^b» r la -. bl l Lj>tl« l_gJa_aj>- J J_>Jl pJbJl jLSol p-C-j 

?0 jU>Jl j 

•^ 6 - * y£* hi* ^ L ^ 4 <>• o^l^t 



* 






] s^IOp >oJll ^ <£/? boll ^ ^ o^ 

. [ ^ _ A ObO^ I t ^^>01 


i^Js) (^ijj^ii j-O) v-jL^ ^ ^L-Ji J-^J' cy-J^* ^j-y 
jl JJ t^jUJl JL. cjja*. jl 5 s^iS oU>0 jl dJU-l N ^|» :(\<{o<{ 

0^1 4 j>“j 0 j tOLy£>l jXpN I oAa Oi ^ JO li* J| J**i 

ii ♦* 

.«l^i O jSo U5 5j^ LfiT^J y)=y fO' J^ 

4jUI ^ il 4_*ail J <l>IJj>-jj Ail^pl JiJj ^1 _^~w2Jl oj-* U-H 

. (_£jjjp J5 wj olijJb>t^J! JS OJl>-jl Ji 4*JaJl ji <G!*IpoIj <Ull ^S- 

yi 

^Ju3?Sl *t Ojj jj-Ulilj ^OlJbl J-L>cJl 4 j j b 1 1 j*-bb Oi bJ-P j%0>cIj J-g-9 

^xJl oljl^p'ib ^JbiiSl 3 l$*-Jlj bo tUilj ly>l b^ob blj 

?!o^w> jjj <u^>- IgJ ^b>^j *Ul*Jlj jj^Sbldl ^ If^^bo 

p, 

4 J dLi N Lw» )) : Jli jJi t^jjjb J^j C 5^ojfcjjj3 o>J-<Jl j*Jl*-SI UjI 
^JaOo Nj 43 j j->c4 jS* cJlj L« jjialll obUJ 4-boJl *b>tj jbJl jjklbbl <j I 

J-gi ,«uLO J*>b>- y S/I c5j-0*Jl ^jjJl jjiaJ Ojji ^iSl S/I b)l 

}y>- J O-U ol Jl*-> jjJalil oUJUtlj Oj-b-i) Jjfcj ?4-ob-J 4 jJ j-> *!AJL*Jl i-^b 

b^7 ^lll dJUu lju>- ^iw>r^j o J~S 0 ^>t 3 ^bfOa AjujLO 5 oliU- 

^ ♦♦ 

ol jj>tljl}\ oJub OJOol JLflJ . 0 Lwvo ^ I J U 2 JI 4 ^ + /2 . XoJ I o3j-iJlj o3j-iJl j +,{3 P 

•ijOl ^%>j Jj tc-iNVi ob V^j4il 

40> j jJLo ( \ 0 * * * ) ^J5bxJ 0 ^1 ol o^j-^bJl LiL^I L^j 

JuibOu ^J^/I C5^ oLj>JI O jW t J^bbjl jb>xjONl c^033- UO-LP 

CO>^j 4_j|jb ob0l5 ^JLp ( O-0L5j t4_0 ^jb-Lo L 3 ^ylllj 

.^jSfl O JLp ^Jl oUjJl^JI 4*15 L b-N 

<L,wvw^Juj olj-> LkJ S/I ^ 0-wv2J>tJl J^Jl bl bj^-^bJl Jt-P J OJL) 

bjOpI bU .^>OiJl ^jJbJl 4l)b 0 jO J j N p-gi OiiiJj c4^3 J-oLOj 

(^0) JJ ^Ul jb^Nb ^5 r^Lb bJU 

p. 

oolji jsboo J-A J OjbbSl J^j H?ojjJ ol by ^ 4-0 jb-bs 

obol53l 4-b^*>bJl jo>-I JufcLi b-J-iJl ^ 0 j^*-w<Jl ^^jjOgJl 



LJjJi oLjL^JI jjiaj j, g z ya LjliL UjJI 

^ ** 

?MU5j I ^iSl c-^w?l 


p p, 

j^p ljjj>tp ^_>Vj *1 jt-! 4 -jN <bl ^ ljJL«- JLiJ 

<t p. 

<y* pJj l^> •» fliVi L) Jj Laj^»Uj J p-£j J-f- jjJaJ 

..HoUl^u^Jl J Ip^bo 

dL5wi!lj *1 y* L>- Ij-Cji wUJ 

p. p 

Pd' <C * J - ! ' t>* t>*'j J ^ l^t3 t o bA^tX^»J 1 Aj 3 1 ^ ^ < 1 *. *-+ 1 Q > 0 y>«ZS} 

•<j?P jU? J y>- <u^i>Jl CJ jZ * I Lo-U c ( ^JjLp Jlii?! 

Sy>rL>- Aj\ c I A*-Jj^ ^^oP^I ^ AJUl ^^>-j^J IoA-A y^cS*- l)| 

.Iwbl ^^>-J i>*J ^ jlAj J a;N c<u N dUwi- jjj 

Jp JUj jl ois - ^ Jl53 JJ>-> ^ ‘‘fSyZ <yj '4* 

41 J jAUJl J j^il JcU J^U- ^^0 Aj I AA*o2^^ ^jP’ 4-Jj^ | L/0 

jr* -Uj p>- U J5 J J^UI v>\X>\ Jj 4l\y^ Jj <sNT J jJ^b 

♦* *4 »• »* 

p 

cT^ '■4d 'j ,/r *- 1 cs*^ (*-£•’ jt^. J (* J jt-g-’lj-^ C~«-> JjJ^Jl 1 3-* J*^->- 

.41 Jl l^ljj I 4 , Ij^jj LJL s^Nl SU3I lj>^l dUiJj t^UJI 

-L^P ^S>-J J^jl >~9^-j3l 4j^alPJl oLpIa-JO^/I OjL 5^ JutJ 

tcJlj L> j (j^^Jl ^-sMl LjiLlxS’l j£- L^.l_^ <_jl oLJJl l y» jJ 

wl^j cLg-v^l j_>- J L& Jlv^j L>* jJjA^j 

.o^Jl lUjpl Ul^ N Uj Lq \Z\ y* y^J\ JLp oL-JJl 
p-s-L*J! ®jji j*J upI y ^0 Iju ^JJl oLw-JNI ^ JUJl 

JC~a A^_P ^jL 2 j>sJI OlA_A OuLS” JLil . <LA-L>t» j-spj 4 jiij>«_>) A » AaIp Ajllaj 

JUJI J^ UJ J& JiJ OJJI J UiUU^I Jo^JI 

Likj jJl «_iUaj <jl UJ J5U U<kS t(_j|jlJl *_« vJU^Jl j*-^J 

iiLJJ ^JL JUJI dUji5j .^UJNlj Ja.A.S OkAj>-lj ( Aj jZa oLjl 

.0^1 ciUAS" j»Jj JjJAlJl ^L>l CjLww^jJI ya Cj15 J-aJ tA^*/a^Jlj 
(JjljJpJi 0 ^jJj>t_oJi IAa>>I j->tj aS jJu (^ ^P Ajli (jL«JL<>Ji Lol 



oj 1 JjLajj La 4j^oI jJl ^i^Lo^Jl oLj5L^llllj 

p 

J^b' °J^J (*J^' *iJji i^UsuJl jlj^l J^J 

.eijj>-j ( _ 5 a^j N <\J'>\j>- Jj>- <Ujjj ^jIp LjjJi ^»J-Pj t^L^>Jlj O^J! j>jj 

• (J OjJLa^Sj L&P ^JL*j^ 4jL>^w*i 


U> _ f. 


J 


41 _/r^ ilr 4 (*-* $yA 

P P P 

jJ 1 A^?jl oULl? I aJ \^S t4j w*» (*l * * * ) ^tJjLJl 

JJ ^jVl JL> oL5 U o! ^L5o !ii^ (T*,* • •) ^ 

^JlUi ^j-<ijJl ob>cia-Jf IjSl la*, L)l ^ g > »« a i *)l ^ jJ^ ^o«wvo <—jLSj !!^4Jw*» ^jLb 

j ^2 * Jl ^jlJI a-^j>A-aJI cjL^-s_L? oj^ *1 LS ^jjJl j j) la " l l j 

! ! ?oUL>tiu^uJl ( j-a LoLoJ aJU*- (4^ o jAa *"1 * # ) ^Lj^o^Jl 

*♦ 

Jjioj y L ^ v^-o-SL] 1 j »/? *J I 4JLijJi 4»ol»xJi d^Luil^Lii j j ^ Jg o 

♦♦ 

. 4jww*> o ^JL« ( £ % * )j jLJuj iS^ c L) jJ-* ( ^ * * ) j 4)^ dr 0 

♦* 14 ** 

^jL s+&\ j*'/ 9 *.\\ Jl*j o j^I U ^1 4 JLJ Jill SjIjlJI oLjLSJI o jj>cjaJl ol L^-S* 
*♦ *• 

ojj^cjaJij . 4J ^ (1) ^JLo Vi a^/2j 4J^> (1) ^JLo (l % •) ^jA ob jjs}\ jyfrA CjtiJ 

o j~£ <jL^I ^oj <LoULS 1 A^ygjLX -q <o jJ ^jA L w 4_<>_) j_iJl oUl j-w>Jl 

p 

. <C~j ( 0 * • ) ^p Jj Jj V 

*♦ 

p p p 

L^jIj j^ialJl ^3 A^wJl~wJ i^\ ( *yA 4»JL>- Ol j-> t-dJl 0 JwA (jl Uj j 

♦♦ ^ ** 

jj>-l cjLoLS' j_oJlj (l)Lwu^L5 4 Jjjl>tJ 1 c^Li jlJ->tJl 

Ju Jj>- j J5j; 4 JoIj wLa! C^ ljL>tJU^w<>Jl jy^ viJJwLJ C L^J-ii ^3 4 J-P ^3 

^ ** 

• <_ n —> LxS LS " 4i^ U L^Loj *j£>-\jla 

^UsJ>-\ J_jJ Lojj^p Jjjjb JJl ijJl ^jJ-P (3 Jl -LaJ 

jJ 43 IS" 0 Lc<aJl 4_o I ^j>sJl fAy^\ d)l JLiou lliU ! C-^ljJ 0 J-A ya . 4j|^l J^\ j 

vi p 

(T ^ * j^Jaj La^IwL>-1 ( ^j-P 

oli iJlijN! oUjJL^Jl oljUx^o eiUj5l JA J 

Vi * 

jUJl 4 JL 0 IS" 0 Ju j^>- oli jJU^o oljL>bb^o \jJjyj Jj ti*i jl o^j LA>j <ij\jl^> 

.((C4Uljx>“ ya LgJLs Lj o^jL^o oLis^ olij 

p •« « V* (jJjjlP t>* ^4j-vaJl oj^ ^ 



oL*_al_>-j ^3 ^J-L*Jl ^ 4Zj j)oj J_>u LJj La JjJ_JLJ| k_A~a jUj 

!v^>l eM 

<-b' ir > -^~-‘ - j-ij-^ ■ i '- Lp er® ^ i-L>t_a y *L>- JjJ 

-L >- J J_aJ . ^J_> La (>oIjL>iJL««_«J! tpl ^ S iJ jl j) jl jJw*_i (jLiLa ^3 ( ^ 0 *\ ) 

♦* 

oIjL>*jl*^ oLi. J g ^y Oj^j>-jJj_^>tJlj *L*JL*Jl 

SS* ** 

/J^" y° L>L*j aJI>* <2j\JlSp IjJl >- j LjT C Aj j>x-) J Aj jj 0 AjjLi9 

^ ^ <y OjLS" jJUJl ajI Jj jl *ASj^> b- 4 taL^LLS Jj\ 

p ^ 

a^-« l£ ^ ^-—Lta ^y 3 ^--til ^^yl-b (y^^~ ^y^rj |j_&jj 

** ■ ♦* ♦♦ 

.^c-L^I pUjj jjJblil o^xi yib U5 t(j^:LJl ^yo 

p 

^ L<-w*j *)l I ^ J y *^^- < ^-*- <j ^ j ^+**m*3 ^ j*S\ iy ^ jJaJ 1 (_j L? I^La 

oJ_Sl J_iJ)) * l5 -L 1^ (pjJLlU ji\ Jl5w^l) j y ai l l ajLi 5 ^y ^jlijU& 

4il5 S^?LcJl a^>JI oLblSJl jl lIUJU S/Ux* 4 £Ju V Uj L^-UJl oL-ljjJ! 

AjIjJ <uLv2_j C^-*J O j-g-L jJS jL^u^ I : 9 L^j 

^ j j*^b^wA jjiaj ^jj>-j ^JS' ^ jIaJIj oL^'y I c^jiJI U5 ca^->jlSJ 1 oli jJl^JJ 

Oy+** y *~*# l^-1j2jI cLUUj^ y^ LJljjjl djLI y^>^ Aa 

.AjL&jJJ 0 jtS^I ryj AjI jJ a1*j>- £y jtS* jl Jju 

*♦ 

jt-A^Ls ljl^_p| UjjjJI sIa ^j_a cr^J 

j| Aj jiiJl oj_A ^Ljo cjlS* .(o^AjA^xJI A^Jo^jlwXJl) L& 0wbJL>- Aj ^3 ^J uli ^oL>t^Jl 
dg Ljj 1 ^s\ jj wL^j pL>- jJj cjLi^j>xJi ^/^a oj jJa^A (j isLjo 1 j 0wbJi>- j j ^ l 

.DJjJj>j| CJ^y*)jjl ^9 oL>x 3 Al$vJj p-^L 03 Jw*1a 

■^L^jI yy Ajli bUSjJl ^ jjjL^L jv-g-Slj Av?li>- t jjjfc IJla 

jjJajl oliL^ jl ^1 .oOjJj>J| yj jv^Jljil cujJ oUUtl^JI aJ^ 


c^olS” ^yJl 0 j-^5vJl ol jj>oiJlj A-giL/3 ll 

' H 

^—Awbjjl ciLJJ « l.. ^ ^ tf t L» cb-Aj'V U5 oJjJ->tJl ^ ^ j d-woj^y jjj L^JL>- ^ Lp 
LLS* p^j-a ^a . ^IjJIj p_L*JLj ^ ^ p*>\j Ij ^_$LjIj c^LoJ-jJI 

Growth (aL^JIj j^jJI) IajIiS' Jli ^JLl Thompson ^ j^wvw^A )) j y.^3 J 

*♦ 44 

p 

jl jjj i^jjljJI AjjjJaJl Aj^k'Jl L^^j L^jj wUj» :and Form 


r*v 




oJufc yy oj-gJlj M^jJLlI y* jLwvJNlj ijjlii^Ul oUIj-aj>JI y* c 

!jl>- A_*^Li LfUj yyjJl iiL^Jlj t Ll>* 4-L^-pj Aly>-p 

LJ5 JUUj t y>-Nl LfJL>- l y>Jd\ yjL> y* <Jy <j\ J-^“ 

yrly- l^U- ciy-^ jl y-S 

a*o yJl ^y 2 -*_> y y LJj aJ^^I wL^j 

tM 

MijjjbJl Ig—jlwU J>j IgJU^U- J> (jdjj^ oiy 

*♦ ♦♦ 

:y U O'U'O y jJl^> ^111 (J/Nl jLJ)M) <-^1^ y *U- jJJ 

jsy ouij oyji yu ^ oy as qjlj ji£jSii of y» 

♦♦ «4 

y! JuJLJ bjy jj i^ly jl lyj yp J 

C->l jJL*j OjJli OJu>Jl J A^jJlill oli jJj>t^<Jl yy Sy^Jl jl lyj tlg-J jj^-> 

jj L yo*Jl^ ^LojJlS^ o*Aj2«*«<ji ^La^-p^I jl jy^ ^ j^^^*“' ,, ' , *■^ jr* 

jU^3 UJ cjyj^> Jl y oyi? <jr^ oUly>Jl y J^*y ^ j ^ 

♦♦ V * ** 

ojJlS tljuJi>- y>-l Ui>- ojIS jL~j^!l Lgy ly oli j-L>txJl qSa jl y° 

p ^ ' 

, (( o jp^j ^J u I 3 t y^AA^ - Ls Aiil 

j- £ # Uss ji» ^ 5 . vi a> 'v -£s a 

. [1 • T iVl .fU'VI 4j^?=J ^ 

:jbJl IIa y j^JI jTy J >jj U5 
. [r t iS\ tJ -i>j! i Jr *] isi ' (Syf iuf jj» 


<ul (ji-i-S'j-j Lo. g. 1 1 * ^j>tj>Jl ^a (T T A) L«l 

v * 

JUaJLs^> ^ 4JJ>JI <uJuj olj t^jMl ^ AjJ^r J-L?- ■i'->*-d! 

"s' ** 

I(jL»~jl \ij2 (J <0)1 (jl (_yil 1 J~~> C(jj^«~* 

f-uji (i\ ^fiai J; jis ii> 


/X / } ' 0 ) x / > > » Z -' / 

A \y^ <~r±> ot ^ 


1 j .^>» 11 0 j ^> JL » Aj ^ L : 

rJ Lft j'^ 



<>* ij ^'-^! O* (*^> L^J 

ajJJ a^JkJU .Ajji <UO* j\ <o jy oIpUJ. 1 ^Jl IgoJ* 3 <y> j\ cO>jJy»- jl 

tt> ^ 

. ©Lj>Jl 4 J C-a^xS" 0 } L^JiPj Lvij cJ I C-A! tSj^ 3 
^p -AjJj j! c-liiJl ^Ip oj^Lsj oC jL*~j^ll o<lo^- jl L>jj 

a^JuJI ijJj^Jl o_y> « ^yjoo* AjjllaJI oU^jdl jls laJ cao jLU (Y,o) 

. j4>-T j\ YA^-Ip 

^JJl Muller « J J^» J jJl Jl J\ Jj (IS^\ a^jJI) ^ *U- jlSJ 

1 ♦♦ *♦ 

CAjIjjJI (_y® 4*j|^Jl 4 jL>oI ^Lp 0^£l) ^»lp Jj jj b^jU»- ^Jlp jL>- 

jiJ)) icoLLo U T. Dobthensky ^gjJl ( _ 5 Jc c JaJl -JUl 1 -US’ ^ j 

** *+ ' ♦♦ 

JiLiu ^ jl ol ^o^Jl ^ jjJi^JL.1 U l*o ^ col >UI iil5 jl cJ 

♦♦ 

oLLg-xJL ijU^I jl ijl J j ojLs^? j~3 Lip JjIjJ j! ^ULiJ 

**■ ♦♦ 

© j-«wLo ol jl ol jjLU c Lv-^^-pj 

*♦ 

jl jOO I (£yj2£' JJl>o 4j ^>c^/Sla <Jl oj 0>L&^0> ^> J 

p p ^ 

jl ol jh la 1| 0 JwA ou j jj 4 J Lj>xoLwu 1 *L1*JJ JlS'Ij U5 . ^Lw>^jj--vo3 oL_>Jl 
iLLlLa ol j^-*-> ^Lj>xJJwvwO Ifjjy Ol L <0 4_oS* ^y> ^£jJ 

^J-<*->s-> <^£jJl (LjjJ!) DNA i j-*j>*-k~Sj S/ 1 j-iwoJl ( j^oL>cJl 4_^S * jj ^3 

. (Jjjk; ol >k)l jUp! bO M laJ ciJjSll iolj^JI iioll 

pU- Jui ( ^ /^ /w) ^ ytj ^jji (jJi^jb jjNjjj) s-uyr U 

«« ** 

j ~ 1 bo jl <ui1i>mJ| oLploij/l Jj'jij ‘U* - Sa ..<? ■» jl ioUj ol jjiiaJl o-ilS 1 «•! i^ui 

• «VU1 J^l Ji J^“ Nj SjU (7M) jU c^>l io JoI^p 

J^UI ^ O^ii ^1 ol yikJl oJLJl Jl y^l oJla Jj> ULJi 

♦* H 

a^wJUI c_j^>JI f-ljl (\ < \io) ^jjj J l L^j^j ^IjLpU 

J ^jJJl JpLUI ^ ^Ul Colol c/J' olyiiaJl jJJJ5 J coUl 

V-jy' 

©jufc JiJ 




jy& JiuJ ~J oili>- oIa j 

^ ^<JajJl oJUJl jl UJLp caJUI JLs^-'^I ^J \ oLoJlj oLo^~»j^ojj5Jl 

'^13 





pJLp SL-*t «jL>. 




J>jb ^US/I pJLJl c~il JOJ 


^Jai jl> JL>-Vl yS- L-wlSJJl 0 LL/ 2 JI ^1+ijjj aJlSLj aJUJ'S/I CjU^UJI 

iL^i? >\J SL> L&jLjl op-L?x 3 c j j\yj j-%— j^S ^j*p c-^Lol 

aii> gl^lj dJUlj J^J! ^LSt ^ 

.^jSn u^ij^-i justs’ just o*u*i ^ ^.j, ^ 

j-^-j - ^‘J-^’ • <Uj oUo^>olj *JL*Jl Ovol AjjjxJl o-La J^AS- ^y> 

+* ** I ^ 

^JUL j ^Tj */3 ) c^L q,*/9 11 d)i ciL-iJJ Nl^>r_a ^j-Xj N 

<w&j>*JLa la a Si jJL>*-^ j S g 2 7 j_>jjh oLpSI ^iJl *LLj jLi 

. d)L~Jl j^JIp ^L&j^Ij oUxia^Jl 

oLw^Jl ^.IjjJ! *Jl* djJ ^% Jl *U_LJi aji aJLl 

IgJU- <. J JlJI ip jJaio JL^II ^jlJ 4JLw?j u_JiJlj 

. Nj (jfl L^wU' <^J iolj 

p 

( ^ ^ *\ * ) J-) ...O _ . frLJUJl o-L^_j I olS -Ui) 

jJLp) ^bS J * U;. jOJ .(H*U) Jj*j JjMSj (^iA) ^Sb~J 
JliU! L-bS (jojjb jbJc jJ» ^ U jij-i-SlI o^-"^ 5 

»j-f=r'j f t P I L 11 — * ! 3 L n 1 ^ ^ ^ ^ j J} ^ W L.„» ■* ■* A -* 1 ^AMsjSj 1 L^bS* C 1 oULaJI 

. ((.. .! ! o^jUJl i-oj'yi (J ajLS 

ipj^Jl iJuJuj i>-j^ ^^JLp *L/? pS :oLJUJl 

p p 

(1)1 pLojJI j ^j-^JLS' JLiJl ^ a ^ ^ S I U-°J 

J'j^- U-* jt ^ ,J -; f^^rT U- 4 j' Ur 0 j' 

^ jiJl j»J oljLU JJ (_^jVl ^jLp Ui JlS Ja^ 

jSLij cLa-l^-o 0JI3 L> ^>jjli oLjiaJ «-UJ-jJ! jSJl -Li! 

♦* •« 
p, 

L^-j L a^p 1»wwwa»a>1 0 u jJl>JlJI j 

♦♦ 

^\j Jj n_— — ^*- J 1 -La .-ulj-lij <Laij- A .l ag - j-^Ujj t4)l 

p p tfl 

Lr 4 -? dr 4 bj-bjjj OjiUJl Jljil Oj-iowo jjijUJl f-^J-A 

-La>Jl JIj^S bJUS ^1 < g » s, l ; tbLs^aJ ola— Ji a „h ^-<Jl j-ap olj^^i-o 

• I b_> 1^.5 I — j i j i-1 —l-l 1 ^ 1 ^3-3 ^ ^ 3 I 



jlSoVlj Jili-NL l-^-pMJI j j ii!jL>Jl ^ \ IjJu^P jl2J 

vt 

^ (J-* A _*^»J ' p . ^ )L l ’3-! *»j J 3 u <j4 J} p . ^ ^jA^tjLd jpltaLl I i«5 

ij>JJ| j^ip Tamisian « jL~_aj» ^Jj^^jJl JLJI Jli jll! .>^-*Jjl 
^ £f'j jA*^' jl l)jASj^> ^jjJiJl (jp) ’.a*S I i->j jJl 5iUaJl! <L>jS 

£. p ^ ^ I* 

^r° ^ j oiAj>-i ^jA Lo l)Ij cl) j-os^Ij l) jJLsIa* ^U! D! ^ 

c4_4^JL>Jl OwL>-lj 4.ja J a i ^jo 4_JL>- t L aj_pJ_1jI oIS N l_ ( j-^J 

•* 

.•ftfjtfl ^y>-L>-*yi >a * ! j\a./3A J al>- Q^».J 

ol^UJl J jj^sjjj jj*j (( >J5» (_ ^ > Ja . l l jJUJI 111 
.«L>Ja~Jlj a>-IJlJI >a jJS Jl jji aJL ili^-Nl >h>*j» :Jli 

JjjJaJl Lg-ixp o--~j 51 iiljjl jl :<Jji 1L>JI ^jjb aJ 

oV tjU^Vl (Jljj! ^ L^_Sia_c- J_c- J_sA»^J l 0 A>*4 4_^WW<J 

i| 4_Jli»-j 4JL>-IS jj>- oJLS* 

.LIDI jU Jl JJjlj 5>^JI 

£>'J'j o* VJ ^jJ>J H*r~! LSjlall J-V. 

fc** 

lo-»lJlj a JLjl <tJ j-~-«-oJl AjI^I^j j ^P_L>t> >JL-Jl J*>5j la 

.LUil iJNl olJJl jljj JUJlj j£!l 
: J Jl e»L?-MaJlj ^Lj^aLjlj ( ^oiLJIj ( v t; ^5jL»JI aill?-Vj ^vjjIjJ 

lolJJlj Ja^iJl <7 ^ oliljjJl JLp jlajl y\J> ^ J>jVl oAj. Ill 

«♦ 

J J-Jj JJ* jl >>--111 ^-Sj ?Uuj >>— l-ll J IlLJj 

L « — < ajjJaJ jlj L^-j-P X*J jl (Lj> J) isljjl i ~ . pI Wt . -I l^lj ?Al>-li aljp*- 

Jj> oLiJ ^>Vl ^ IjiLpI oUI_^>Jl Jl J IllJj ^UJI aljj 

++ •+ 1 

jj jji jj i^-ii iuuii >jVi js. i**, o-iu ji Lu ?ji>vjVi Jjj 

♦♦ 

J^Ul J jiJlj jtAjJlS* 


4 -d ^ 1 1 oJla L-^»vw^ 51 jJJl »L*_) 


e f “t 


* 


! li>- jl5 Ul! loUljjJl ^-^.j Lg->l L^jj 

. . ! ! olil jjJlS” UUj ..!! jl ^liJl LgJ <^sSj cojl>cj IJl^ 

^Lp £jA jl ^LiJl ( jA oliljjJt 

** 

^->-Li^5 L^JLlp J j_L? jl l ^ ^ Lp Ula l)Ls c 1 



Jcdl (1)1 JJ Ip yr LgJli cibb>Jl ^ y\y>j 

< J\ CfS^ J ^' J ' 
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kgj^l Sk^Jl ^ 




J? 


♦♦ 

ol J-fj Ikji olj 4JW2-I 



tn 
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P ** 

ol J^3 a^sjlJu>cJI Jal j */? H c^i 

£ 

4)1 ^1 Nl AjLJii N j ^^iLtJl ipL A^i N 

^ ** • * 
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